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J  AR.;TRACT  200 

This  report  was  prepared  in  response  to  Section  811  of  the  Water 
Resources  Development  Act  of  1986  (WRDA  86)  which  calls  for  a  study 
of  long-term  solutions  to  the  shoaling  problems  at  Santa  Cruz  Harbor 
in  the  interest  of  navigation.  Hazardous  navigation  conditions  at  the 
entrance  to  Santa  Cruz  Harbor  are  the  result  of:  (1)  wave  activity  in  the  entrance 
caused  by  waves  breeiking  over  shallow  depths  adjacent  to  the  entrance  channel;  and, 
(2)  shoals  in  the  entrance  channel  which  require  frequent  dredging  and  also 
contribute  to  breaking  waves.  These  conditions  are  the  result  of  relatively  high 
littoral  transport  and  the  harbor's  snail  tidal  prism  which  is  insufficient  in 
volume  to  naturally  scour  the  jettied  entrance.  The  purpose  of  this  study  was  to 
evaluate  alternatives  over  and  above  the  without  project  condition  designed  to 
supplement  Port  District  activities.  Unfortunately,  none  of  the  potential  solutions 
studied  was  found  to  be  economically  justified  due  to  the  relatively  low  magnitude 
of  navigation  benefits  that  would  be  generated. 
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Public  Notice 

RECONNAISSANCE  REPORT  FOR 
NAVIGATION  IMPROVEMENTS  (REDUCTION  OF  SHOALING) 

AT  SANTA  CRUZ  HARBOR 
SANTA  CRUZ  COUNTY,  CALIFORNIA 


August  14 ,  1992 


COMPLETION  OF  STUDIES: 

I  am  pleased  to  announce  that  the  Reconnaissance  Report  for 
Navigation  Improvements  (Reduction  of  Shoaling)  at  Santa  Cruz 
Harbor,  California,  has  been  completed  and  submitted  for 
Washington- level  review.  This  report  was  prepared  in  response  to 
Section  811  of  the  Water  Resources  Development  Act  of  1986  (WRDA 
86)  which  calls  for  a  study  of  long-term  solutions  to  the 
shoaling  problems  at  Santa  Cruz  Harbor  in  the  interest  of  naviga¬ 
tion  (See  Plate  1) . 

FINDINGS  AND  RECOMMENDATIONS; 

Hazardous  navigation  conditions  at  the  entrance  to  Santa  Cruz 
Harbor  are  the  result  of:  (1)  wave  activity  in  the  entrance 
caused  by  waves  breaking  over  shallow  depths  adjacent  to  the 
entrance  channel;  and,  (2)  shoals  in  the  entrance  channel  which 
require  frequent  dredging  and  also  contribute  to  breaking  waves. 
These  conditions  are  the  result  of  relatively  high  littoral 
transport  and  the  harbor's  small  tidal  prism  which  is  insuffi¬ 
cient  in  volume  to  naturally  scour  the  jettied  entrance. 

The  navigation  problems  associated  with  the  shoaling  conditions 
at  Santa  Cruz  Harbor  threaten  the  safety  of  all  boaters  navigat¬ 
ing  the  entrance  channel  and  have  a  direct  financial  impact  on 
the  Port  District  and  boating  interests  operating  out  of  the 
heurbor. 

In  1986,  the  Santa  Cruz  Port  District  acquired  the  16-inch  dredge 
SEABRIGHT  with  financial  participation  by  the  Federal  Government 
in  accordance  with  an  April  1986  Cooperative  Agreement  between 
the  Department  of  the  Army  and  the  Port  District.  Under  the 
terms  of  this  agreement,  it  is  the  responsibility  of  the  Port 
District  to  use  the  SEABRIGHT  for  maintaining  the  dredged  depth 
of  the  entrance  channel,  the  harbor  channel,  and  the  turning 
basin  authorized  by  Congress.  Local  ownership  and  operation  of 
the  dredge  was  designed  to  give  the  Port  more  flexibility  and 
control  in  scheduling  and  performing  required  maintenance  dredg¬ 
ing. 

Presently,  the  Port  District  expends  over  $500,000  annually  in 
dredging  about  200,000  cubic  yards  of  sand  from  the  entrance. 


Vessel  delays,  lost  income,  reduced  fish  catch,  and  reduced 
recreational  boating  opportunities  under  shoaled  conditions  are 
estimated  to  have  an  annual  value  of  about  $200,000. 

The  purpose  of  this  study  was  to  evaluate  alternatives  over  and 
above  the  without  project  condition  (Port  maintenance  dredging 
using  the  dredge  SEABRIGHT)  designed  to  supplement  Port  District 
activities.  Almost  all  of  these  potential  long-term  solutions  to 
the  shoaling  problem  at  Santa  Cruz  would  reduce  the  dredging 
demands  placed  on  the  SEABRIGHT,  thereby  giving  the  Port  District 
the  operational  latitude  to  maintain  the  authorized  channels 
xinder  a  more  cost  effective  dredging  plan. 

Our  studies  were  conducted  to  formulate  long-term  solutions  to 
the  shoaling  problems  at  Santa  Cruz  Harbor  by  increasing  the 
number  of  days  each  year  that  the  entrance  channel  can  be  safely 
navigated.  A  vide  variety  of  improvements  was  investigated 
during  the  study,  both  structural  and  non-structural ,  and  includ¬ 
ed  East-Jetty  Sealing,  Pipeline  Extension,  Channel  Sand  Trap, 
Offshore  Sand  Trap,  Fixed  Jet  P\imps,  Mobile  Jet  Pump,  Reflective 
West  Jetty,  Extended  Jetty  System,  Detached  Breakwater,  Wave 
Barrier/ Sediment  Trap,  and  West  Jetty  Sealing.  These  measures 
were  evaluated  in  full  consideration  of  their  engineering  and 
economic  feasibility,  their  environmental  and  social  acceptance, 
and  the  va^ing  degrees  of  shoaling  reduction  and  reduced  mainte¬ 
nance  provided. 

Unfortunately,  none  of  the  potential  solutions  studied  was  foxind 
to  be  economically  justified  due  to  the  relatively  low  magnitude 
of  navigation  benefits  that  would  be  generated.  Therefore,  I 
have  concluded  that  Federal  participation  in  navigation  improve¬ 
ments  at  Santa  Cruz  Harbor  in  the  interest  of  reduced  shoaling  at 
the  entrance  is  not  warranted  at  this  time  and  no  further  studies 
will  be  conducted  in  response  to  the  authorizing  act.  Although  I 
am  not  recommending  Federal  participation  at  this  time  in  solu¬ 
tions  to  the  shoaling  problem  at  Santa  Cruz  Harbor,  I  have 
identified  several  small-scale  measures  in  the  report  to  allevi¬ 
ate  the  problem  which  are  within  the  capability  of  the  Port  to 
implement  on  their  own.  These  measures  may  merit  further  consid¬ 
eration  by  the  Port  in  the  future. 


PUBLIC  INVQL^ 


Public  participation  was  provided  throughout  the  study  by  means 
of  informal  meetings  and  discussions,  a  public  workshop,  and  user 
surveys  and  interviews. 


REVIEW  ERUCSS.S1 

Prior  to  final  approval  of  the  reconnaissance  report,  the  study 
evaluations  and  report  findings  will  be  reviewed  by  the  Board  of 


-2 


Engineers  for  Rivers  and  Harbors,  the  Chief  of  Engineers,  and  the 
Assistant  Secretary  of  the  Army  for  Civil  Works. 

The  Board  of  Engineers  for  Rivers  and  Harbors  was  established  by 
the  River  and  Harbor  Act  of  1902  with  a  primary  fiuiction  of 
reviewing  feasibility  reports  and  advising  the  Chief  of  Engi¬ 
neers.  The  Board  conducts  its  own  independent  review  and  coordi¬ 
nates  a  review  by  affected  States  and  other  Federal  agencies. 

The  board  then  provides  a  recommendation  to  the  Chief  of  Engi¬ 
neers.  The  Chief  of  Engineers,  in  turn,  reviews  the  report  and 
recommendations  of  the  Board  and  forwards  a  recommendation  to  the 
Secretary  of  the  Army.  If  the  fief's  recommendation  is  signifi¬ 
cantly  different  from  the  recommendation  coordinated  with  the 
State  and  Federal  agencies,  the  States  and  agencies  will  be 
afforded  an  opportunity  to  comment  further  prior  to  submission  of 
the  Chief's  report  to  the  Secretary. 

VIEWS  OF  INTERESTED  PARTIES; 

In  accordance  with  law,  the  Reconnaissance  Report  for  Navigation 
Improvements  (Reduction  of  Shoaling)  at  Santa  Cruz  Harbor, 
California,  has  been  submitted  to  the  Washington  Level  Review 
Center  (WLRC)  at  Fort  Belvoir,  Virginia,  for  management  of 
Washington  level  review  and  processing.  Interested  parties  may 
present  %rritten  views  on  the  report  to  the  WLRC.  Statements 
s\ibmitted  should  not  repeat  material  previously  presented  at 
public  meeting  by  the  District  or  Division  Engineers,  or  con¬ 
tained  in  their  reports,  as  this  information  is  already  available 
to  the  WLRC.  Information  submitted  should  be  new,  specific  in 
nature  and  bear  directly  on  the  findings  in  the  report.  Written 
communications  should  be  mailed  to  the  Washington  Level  Review 
Center,  ATTN:  CEWRC-WLR,  Kingman  Building,  Fort  Belvoir,  Virginia 
22060,  in  time  to  reach  the  WLRC  by  September  14,  1992.  If 
extension  of  this  date  is  considered  necessary,  a  written  request 
stating  the  reasons  and  additional  time  desired  should  be  mailed 
to  the  WLRC  soon  after  the  receipt  of  this  notice. 

WLRC  CONSIDERATION  OF  VIEWS: 

Information  furnished  by  mail  is  considered  jus^  as  carefully  by. 
the  WLRC  in  its  coordination  of  Washington  level  reyiew  and  bears 
the  seune  weight  as  that  furnished  at  public  meetings;  therefore, 
meetings  will  be  scheduled  only  when  found  to  be  in  the  public 
interest.  Requests  for  meetings  should  be  ful^y  supported  by 
reasons  why  the  new  material  cannot  be  submitted  just  as  effec¬ 
tively  by  mail  as  at  a  meeting.  Copies  of  information  re¬ 
ceived  by  mail  will  not  be  furnished  to  other  parties.  However, 
such  information  will  be  regarded  as  public  information  (unless 
the  correspondent  recpiests  otherwise)  and  may  be  inspected  and 
notations  made  therefrom  by  other  interested  parties  in  the 
office  of  the  WLRC. 
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FINAL  BOARD  ACTION; 


The  Board  of  Engineers  for  Rivers  and  Harbors  will  not  take  final 
action  on  the  report  until  after  the  expiration  date  of  this 
notice  or  after  any  extension  thereof  that  may  be  granted,  and 
after  full  consideration  of  all  information  submitted  to  the  WLRC 
in  response  thereto. 


I  INFORMATION; 


Further  information  may  be  obtained  from  the  office  of  the 
District  Engineer,  U.S.  Army  Engineer  District,  San  Francisco, 
211  Main  Street,  San  Francisco,  California  94105.  Interested 
parties,  including  the  media,  may  make  any  notes  they  desire  on 
the  contents  of  the  report,  though  copies  of  the  report  will  not 
be  loaned  for  use  outside  of  the  office.  Interested  parties  may 
purchase  copies  of  the  report,  or  parts  thereof,  including 
illustrations,  at  the  cost  of  reproduction  ($10.00  for  the  Main 
Report  and  Environmental  Assessment) .  Copies  of  the  report  may 
be  p\irchased  from  the  District  Engineer  at  the  San  Francisco 
address  cited  above.  Remittance  should  be  check  or  money  order 
and  made  payable  to  the  Treasurer  of  the  United  States. 


Additional  copies  of  the  report  will  also  be  on  file  and  avail* 
able  for  public  review  at  the  libraries  listed  on  Enclosure  2. 
Please  pass  along  a  copy  of  this  public  notice  to  anyone  who  may 
be  interested  in  the  report  and  who  has  not  received  a  copy. 


Rpder  F. /^nkoupe 
Bvagadie^  General , 
Division  Engineer 
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SANTA  CRUZ  HARBOR  SHOALING 
GENERAL  INVESTIGATION  STUDY 

RECONNAISSANCE  REPORT 

1.0  INTRODUCTION 


1 . 1  Study  Authority 

Authority  for  this  study  comes  from  the  Congress  of  the  United 
States  in  Section  811  of  the  Water  Resources  Development  Act  of 
1986  (PL  99-662)  Which  states: 

"The  Secretary  (of  the  Army)  shall  conduct  a  feasibility 
study  of  the  long-term  solutions  to  the  shoaling  problems 
in  Santa  Cruz  Harbor  and  shall  report  the  results  of  such 
study,  along  with  recommendations,  to  the  Congress." 

1.2  Study  Purpose  and  Scope 

The  purpose  of  the  study  at  Santa  Cruz  is  to  determine  the 
Federal  interest  at  this  time  in  modifying  the  harbor  project 
(including  dredging  practices)  to  improve  navigation  and  reduce 
shoaling. 

The  purposes  of  the  reconnaissance  report  are  to:  define 
problems  and  opportunities;  identify  potential  solutions;  determine 
whether  planning  should  proceed  further  into  a  feasibility  phase 
based  on  a  preliminary  appraisal  of  the  Federal  interest,  cost, 
benefits,  and  environmental  impacts  of  the  identified  potential 
solutions;  estimate  time  and  costs  for  the  feasibility  phase,  if 
applicedsle;  and  assess  the  level  of  interest  and  support  of  the 
non-Federal  interests  in  the  identified  potential  solutions. 

1 . 3  Local  Coordination 

The  local  sponsor  for  this  study  is  the  Santa  Cruz  Port 
District.  The  primary  contact  person  has  been  the  Harbormaster.  A 
public  workshop  was  held  on  16  July  1991  at  which  Federal  and  local 
agencies,  as  well  as  interested  parties  and  individuals,  were 
invited  to  voice  their  opinions  on  the  problem  and  the  types  of 
solutions  being  considered.  Additional  public  input  was  obtained 
through  a  "social  environment"  study  in  which  in-depth  interviews 
were  conducted  with  individuals,  organizations  and  businesses  that 
use  the  harbor,  are  affected  by  the  harbor,  and/or  have 
participated  in  research  or  planning  for  the  harbor. 

1.4  Prior  Studies  and  Reports 

There  have  been  a  niimber  of  Corps  of  Engineers  studies  and 
reports  on  Santa  Cruz  Harbor.  The  pertinent  docximents  are 
summarized  in  the  following  table. 
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^teoart/PocMment 


San  lorenzo 
River,  California 


Preliminary 
Examinaticn  for 


Navigatian; 

21  April  1938 


Santa  Cruz  Harbor 
California;  Survey 
Report  for  Navigation; 
27  February  1958 


Santa  Cruz  Harbor, 
California,  Design 
Manorandum  No.  1; 
Deoenber  1960 

Detailed  Project 
Report,  Extension  of 
Existing  Small  craft 
Harbor,  Santa  Cruz, 
California;  October 
1970 

Office  Report,  Santa 
Cruz  Harbor  Sand  Ey^ 
passing  Plant,  Santa 
Cruz  County,  California; 
August  1971 

Office  Report,  Santa 
Cruz  Harbor  Sand  By¬ 
passing  Plant; 

13  Fdaruary  1974 


Interim  Dredging  Program 
for  Santa  Cruz  Harbor, 
California,  Moffatt  & 
Nicbol,  Engineers; 
Novenber  1977 


Work  Authorized 
By  River 

Scope  of  Rpnrwnendation  and  HarboT  Act 

Navigation  investigation  N.A. 

at  mouth  of  San  Lorenzo 
River  at  Santa  Cruz. 

Reoaranended  no  isprovanent. 


Survey  Report  to  determine  3  July  1958 

advisability  of  providing 
a  harbor  for  li^it-dreift 
vessels.  Reccpnended 
inprovanents,  including  sand 
bypassing  plant,  if  required. 

N.A.  (Designed  iaprovanents  3  July  1958 

described  in  House  Doc  357, 

85th  Congress,  2nd  Session, 

3  July  1958) 


Section  107  Study  of  harbor 
extension  into  Woods  Lagoon. 
Reoomnended  iaprovement. 


N.A. 

(constructed 
by  local 
interests) 


Investigation  of  various 
sand  bypassing  methods. 
Reocmnended  hydraulic 
dredge  acquisition. 


3  July  1958 
(carried  out 
briefly  as  a 
provision  of 
1958  Act) 


Evaluation  of  possible 
sand  bypassing  systeras. 
ReoGDoaended  jet-punp 
bypassing. 


3  July  1958 
(carried  out 
as  an  eaperiment 
and  as  a  provision 
of  1958  Act) 


Consultants  report.  N.A. 

Reconnended  periodic 

dredging  with  dredge 

stationed  in  harbor 

from  Novenber  throucfh 

May. 
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TABLE  1  (Oont'd) 


L*  li  AS  f  ^  mj»j  n 


Santa  Ccuz  Harbor  Consultants  report  N.A. 

Shoaling  Stu^,  Santa  investigating  shocking  (Contract  phased 

Cruz  Hazbca:,  Califomia,  solutions.  Included  dredging  isplenented 

Moffatt  &  Nichol,  eveduaticns  by  the  Corps'  as  an  interiin  measure) 

Engineers;  Jtme  1978  Tidal  Hydratilics  Cownittee. 

ReooDinended  a  phased 
dredging  program  (either  ^ 
contract  or  dredge  acquisition) 
or  periodic  dredging  of  a  sand 
tze^  created  by  construction  of 
an  offshore  brealcwater. 

Cooperative  Agreement  Agreement  to  acquire  Dredge  3  July 

Between  the  Department  Seabricht  and  provide  Port  (a  provision  of 

of  the  AroY  and  the  District  with  a  relatively  1958  Act) 

Santa  Cruz  Port  continuous  dredging  cspability. 

District;  2  ^xril  1986 


1 . 5  Repoxrt  Organization 
1.5.1  Report  Sections 

This  report  is  divided  into  8  sections. 

1  -  INTRODUCTION.  This  section  presents  an  overview  of  the 
study's  authority,  purpose  and  scope,  local  coordination,  prior 
studies  and  reports,  and  report  organization. 

2  -  STUDY  AREA  DESCRIPTION.  Presented  in  this  section  is  the 
project  location,  project  description  and  history,  land  use, 
development,  and  demographics. 

3  -  PROBLEM  IDENTIFICATION.  Included  in  this  section  is  a 
statement  of  the  problems,  the  local  needs  and  desires,  the 
national  objective,  and  the  planning  objectives  for  this  study. 

4  -  PLAN  FORMULATION.  Presented  in  this  section  is  the  plan 
formulation  rationale  used  for  the  development  of  the  alternative 
plans.  The  alternative  plans  developed  to  address  the  planning 
objectives  are  discussed  along  with  the  local  views  and 
preferences.  The  benefits  and  costs  are  identified  for  the  primary 
alternatives,  as  well  as  the  Implementation  responsibility  for  any 
plan  meriting  further  study  in  a  feasibility  phase. 

5  -  TECHNICAL  CONSIDERATIONS.  This  section  presents  the 
design,  economic  and  environmental  considerations  associated  with 
the  primary  alternatives. 

6  >  COORDINATION,  PUBLIC  VIEWS  AND  COMMENTS.  This  section 
provides  a  discussion  of  the  public  involvement  that  occurred 
during  the  study. 

7  -  CONCLUSIONS.  This  section  presents  the  conclusions  drawn 
from  the  results  of  the  study. 

S  -  RECOMMENDATIONS.  This  section  presents  the  recommendations 
made  based  on  the  conclusions  of  the  study. 
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2.0  STUDY  AREA  DESCRIPTION 


2 . 1  Pro j  ect  Location 

Santa  Cruz  Harbor  (Figures  2.1  and  2.2)  is  located  in  Santa 
Cruz  County,  about  70  miles  south  of  San  Francisco.  The  harbor  is 
situated  at  the  noirthem  end  of  Monterey  Bay,  between  Point  Santa 
Cruz  and  Soguel  Point. 

Monterey  Bay  is  a  large,  semi-elliptical  body  of  water  open  to 
the  Pacific  Ocean  on  the  west;  hence,  to  varying  degrees,  shoreline 
locations  are  exposed  to  waves  arriving  from  several  directions. 

An  important  feature  of  Monterey  Bay  is  the  Monterey  Sttbmarine 
Canyon.  The  deep  trough  of  the  North  Pacific  Basin  south  of  the 
Mendocino  sea  scarp  approaches  closer  to  shore  at  Monterey  Bay  than 
at  any  other  point  along  the  North  American  coastline.  Near  the 
southern  portion  of  the  bay,  the  1000-fathom  contour  comes  within 
15  miles  of  the  shore. 

The  harbor  is  situated  in  an  area  of  relatively  high  net 
littoral  transport  (between  300,000  and  500,000  cvtbic  yards  (cys) 
per  year  from  west  to  east) .  This  transport  is  the  primary 
contributor  of  sand  to  the  harbor  entrance  (Figure  2.3). 

2.2  Project  Description  and  History 

Construction  of  Santa  Cruz  Harbor  was  authorized  by  Congress 
under  the  River  and  Harbor  Act  of  1958  by  House  Document  No.  357, 
85th  Congress,  2nd  Session  which  provided  for  a  harbor  for 
light -draft  vessels  in  Woods  Lagoon.  The  authorized  improvements 
included  two  rubble-mound  jetties  1,200  feet  long  and  810  feet 
long,  on  the  west  and  east  sides  of  the  harbor,  respectively,  as 
well  as  associated  interior  channels. 

Federal  participation  was  justified  because  the  improvements 
would  increase  food  supplies,  reduce  damages  and  operating  costs  of 
commercial  fisheries,  and  increase  the  health  and  welfare  of  the 
people . 

Construction  of  the  harbor  was  initiated  in  February  1963;  work 
then  began  on  the  east  jetty,  and  it  was  completed  in  April  1963. 
The  entrance  channel  was  dredged  to  project  dimensions  in  the 
summer  of  1963.  All  project  construction  was  complete  by  November 
1963  with  the  exception  of  the  sand  bypassing  plant,  which  was 
deferred  until  such  time  as  the  need  and  magnitude  of  the  need 
could  be  more  accurately  determined. 

The  Project  Dociunent  specified  that  local  interests  were  to 
contribute  35.1%  of  the  first  cost  of  the  bypassing/maintenance 
plant  and  asstime  all  operations  and  replacement  costs  in  excess  of 
a  $35,000  annual  limit  on  Federal  maintenance  assistance  upon 
completion  of  the  project. 
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FIGURE  2.1 
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In  the  mid-sixties,  the  beach  west  of  the  jetties  became  a 
large  sand  trap  for  what  was  estimated  to  be  around  300,000  cubic 
yards  of  annual  downcoast  sand  transport.  As  the  sand  trap  filled, 
maintenance  requirements  began  to  increase  and  harbor  closures 
became  frequent. 

Maintaining  the  harbor  had  quickly  become  a  challenge  to  both 
the  Federal  Government  and  to  the  Santa  Cruz  Port  District. 

Most  of  the  dredging  at  Santa  Cruz  has  been  accomplished  by 
Government  contracts.  Twice,  however,  the  Federal  Government 
helped  the  Port  District  acquire  a  dredge  so  that  the  maintenance 
work  could  be  accomplished  on  a  more  continuous  basis  by  the  local 
interests.  The  first  such  occurrence  was  in  the  early  1970 's  when 
the  dredge  Santa  Cruz  was  procured.  This  12-inch  hydraulic  dredge 
quickly  proved  inadequate  for  the  job,  being  too  small  and  unstable 
for  work  in  rough  conditions.  The  second  occurrence  was  in  1986 
when  the  16-inch  dredge  Seabrlaht  was  acquired.  This  dredge  has 
proved  to  be  very  capable  and  continues  to  work  the  harbor 
entrance.  Acquisition  of  the  Seabriaht  was  cost  shared  based  on 
the  original  Project  Dociment  with  the  current  capitalized  value  of 
the  authorized  annual  $35,000  Federal  contribution  being  paid  up 
front.  This,  in  turn,  relieved  the  Corps  of  Engineers  of 
operations  and  maintenance  (O&M)  responsibilities  in  the  harbor 
entrance,  at  least  until  the  cost-sharing  agreement  expires  in  the 
year  2013. 

The  acquisition  of  the  Seabright  was  the  result  of  a  Port 
District  proposal  presented  at  a  meeting  in  1984  between  the 
Assistant  Secretary  of  the  Army  for  Civil  Works,  the  Corps  of 
Engineers,  and  the  Port  District.  Discussion  centered  on  ways  to 
reduce  high  O&M  costs  and  solve  the  shoaling  problem  at  Santa 
Czuz.  Two  other  needs  identified  at  that  meeting  were  for  the 
evaluation  of  long-term  solutions  to  the  shoaling  problem  and  to 
seal  the  east  jetty.  These  two  actions  were  subsequently 
authorized  in  the  Water  Resources  Development  Act  of  1986.  Funds 
have  not  been  appropriated  for  jetty  sealing.  In  1991,  however. 
Congress  did  appropriate  funds  for  the  present  shoaling  study  which 
is  being  carried  out  under  the  two-phase  study  process. 

2.3.  Land  Use,  Development,  and  Demographics 

Santa  Cruz  Harbor  encompasses  about  34  acres  of  water  area  and 
is  used  for  both  recreational  and  commercial  interests. 
Approximately  1100  vessels  dock  in  the  harbor,  roughly  20%  are 
commercial  fishing  vessels. 

The  Santa  Cruz  Port  District  is  an  independent  agency  created 
in  1950  under  provisions  in  the  Harbors  and  Navigation  Code  of  the 
State  of  California.  The  District  is  governed  by  a  board  of  five 
commissioners  who  are  elected  at  large  by  voters  residing  in  the 
Port  District.  Revenue  from  slip  rentals,  user  fees,  and 
concessions  fund  90%  of  the  District's  operating  budget.  The 
remaining  ten  percent  comes  from  property  taxes. 
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The  City  of  Santa  Cruz  is  heavily  marine  oriented.  It's 
central  business  district  and  the  waterfront  are  bisected  by  the 
course  of  the  San  Lorenzo  River  which  enters  the  Pacific  Ocean  just 
north  of  Santa  Cruz  Harbor.  Marine  research,  commercial  fishing, 
and  water-related  recreation  are  prominent  activities. 

The  mild  climate  and  scenic  beauty  of  Santa  Cruz,  combined  with 
the  richness  and  variety  of  marine  life  in  Monterey  Bay,  attract 
visitors  and  commerce  from  the  central  California  area. 

The  growth  of  the  City  of  Santa  Cruz  is  typical  of  the  region, 
with  a  population  of  26,000  in  1960,  expanding  to  over  50,000  in 
1990.  Ethnicity  in  1990  was:  79%  White;  13.6%  Hispanic;  4.4% 
Asian/Pacific  Island;  and  2.1%  Black.  The  City  has  estimated  that 
in  1991  its  recreation  and  park  facilities  served  a  population  of 
over  100,000  people,  and  has  estimated  the  tourist  population  to  be 
2.5  million  annually. 
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3.0  PROBLEM  IDENTIFICATION 


3 . 1  Statement  of  the  Problem 

Safe  navigation  at  Santa  Cruz  Harbor  is  limited  in  two  ways: 

(1)  shallow  conditions  adjacent  to  (west  of)  the  entrance  channel 
initiate  wave  breaking  which  can  carry  into  the  channel;  and  (2) 
shoals  in  the  entrance  channel  itself  require  frequent  dredging  and 
contribute  to  entrance  wave  breaking.  These  conditions  are  caused 
primarily  by  relatively  high  littoral  transport  which  has  produced 
significant  growth  of  the  west  beach  and,  to  a  lesser  extent, 
growth  of  the  east  beach  since  jetty  construction,  and  by  the 
inability  of  the  harbor's  small  tidal  prism  to  scour  the  entrance 
channel . 

The  jetties  at  Santa  Cruz  are  only  about  400  feet  apart  and 
impoundment  of  littoral  drift  has  significantly  reduced  their 
effective  length.  Originally  the  west  jetty  extended  about  800 
feet  from  the  shoreline  while  the  east  jetty  was  offset  about  400 
feet  from  the  shoreline.  Natural  depths  at  the  time  of 
construction  were  18  feet  mean  lower  low  water  (MLLH)  at  the 
seaward  end  of  the  west  jetty  and  14  feet  MLLW  at  the  seaward  end 
of  the  east  jetty.  The  rate  of  littoral  transport  was  not  known 
and  was  only  generally  defined  as  being  between  25,000  and  300,000 
cubic  yards  (cys)  per  year  to  the  east.  Shortly  after  construction 
it  became  apparent  that  the  actual  transport  rates  equalled  or 
exceeded  the  upper  limit  of  the  suggested  range  as  the  shoreline 
rapidly  advanced  seaward  to  within  300  feet  of  the  end  of  the  west 
jetty  and  to  within  200  feet  of  the  end  of  the  east  jetty. 

When  the  original  design  was  developed,  such  shallow  conditions 
and  the  resultant  wave  focussing  and  entrance  wave  breaking  were 
not  anticipated.  However,  it  was  acknowledged  by  the  Chief  of 
Engineers  that,  since  neither  the  actual  rate  of  littoral  drift  at 
the  harbor  site  nor  the  impounding  capacity  of  the  west  jetty  could 
be  accurately  predicted  at  that  time,  the  project  "should  provide 
for  sand  bypassing  as  may  be  necessary  to  supply  sand  to  the 
downdrlft  shore  at  the  existing  normal  rate  by  such  methods  as  the 
Chief  of  Engineers  may  determine  to  be  the  most  suitable  . . .  that 
prospective  beach  erosion  damages  would  greatly  exceed  the 
bypassing  cost,  and  that  bypassing  is  the  least  expensive  method  of 
averting  these  damages." 

Bypassing  at  Santa  Cruz  has  been  essentially  limited  to 
in-channel  dredging.  Initially,  this  practice  limited  the  amount 
of  dredging  required.  As  the  trapping  capacity  upcoast  of  the  west 
jetty  was  reached,  the  amount  of  sand  entering  the  harbor 
increased.  The  bypassing  of  channel  sands  then  began  to  more 
closely  duplicate  the  natural  transport  of  sand  in  the  region. 

Were  a  plant  built  to  maintain  both  the  channel  and  the  original 
upcoast  shoreline,  more  sand  would  have  been  manually  bypassed  and 
this  could  have  helped  reduce  entrance  wave  breaking  hazards. 

Under  present  conditions,  even  when  the  entrance  channel  is  at  its 
authorized  dimensions  (20  feet  deep,  125  feet  wide  between  the 


jetty  heads) ,  hazardous  conditions  may  still  exist  due  to  waves 
breaking  adjacent  to  the  entrance  and  peeling  across  the  harbor 
mouth.  Typical  and  extreme  entrance  breaking  conditions  are  shown 
in  Photographs  l  and  2,  respectively.  Eight-  to  ten-foot-high 
breaking  waves  in  the  entrance  have  been  documented  on  video  tape 
as  recently  as  29  January  1992.  Fatalities  have  been  attributed  to 
such  conditions  in  the  past. 

These  conditions  have  had  a  financial  impact  on  the  harbor  and 
its  users.  Presently,  over  $500,000  is  spent  annually  to  dredge 
around  200,000  cubic  yards  of  sand  from  the  entrance  and  navigation 
impacts  (delays,  reduced  fish  catch,  etc.)  are  estimated  to  have  an 
annual  value  on  the  order  of  $200,000.  For  more  information  on  the 
navigation  problems  at  Santa  Cruz  Harbor,  see  the  discussions  on 
existing  conditions  ("no  action"  alternative)  and  economic  impacts 
in  Chapter  5. 

3.2  Local  Needs  and  Desires 

Essentially,  the  local  needs  and  desires  are  to  have  the 
problems  identified  in  Section  3.1  addressed.  An  example  of  harbor 
user  concern  over  the  entrance  condition  is  expressed  in  the  letter 
from  Bill  Lee  of  Bill  Lee  Yachts  contained  in  Appendix  A  (Pertinent 
Correspondence) . 

Interviews  with  harbor  users  conducted  for  the  Social 
Environment  Study  (Appendix  D)  and  economic  impact  surveys 
conducted  by  the  Port  District  revealed  that  many  users  felt  the 
entrance  problems  were  serious  enough  to  warrant  some  type  of 
improved  solution.  Many,  however,  were  content  with  the  current 
maintenance  practice  and  saw  little  point  or  promise  in 
investigating  different  solutions. 

The  Santa  Cruz  Port  District  also  expressed  concern  over  the 
surge  problems  which  periodically  plague  the  back  of  the  harbor. 
Strictly  speaking,  surge  is  not  an  objective  of  the  shoaling  study 
but,  to  the  extent  that  modifications  to  the  harbor  entrance  can 
affect  surge  and  seiche  conditions  in  the  harbor,  the  surge  problem 
has  been  described  with  a  simple  model  (see  Appendix  B) . 

Much  of  the  comment  received  at  the  public  meeting  was  from 
downcoast  property  owners.  They  expressed  concern  over  the  impacts 
of  the  harbor  on  downcoast  erosion.  While  this  is  not  an 
authorized  feature  of  the  shoaling  study,  some  of  the  data 
collected  for  this  study  on  adjacent  shoreline  histories  (necessary 
for  projecting  any  possible  change  in  shoaling;  see  Appendix  B)  is 
of  recognized  value  in  the  study  of  downcoast  Impacts. 

3.3  National  Objective 

The  objective  of  Federal  projects  is  to  formulate  solutions 
which  alleviate  problems  and  take  advantage  of  opportunities  in 
ways  that  contribute  to  the  National  Economic  Development  (NED) . 
Contributions  to  the  NED  are  increases  in  the  value  of  the  national 
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output  of  goods  and  services.  The  NED  objective  must  be 
accomplished  without  unreasonable  adverse  effects  to  the 
environmental  quality  of  the  area  under  study.  The  plans 
formulated  during  this  reconnaissance  study  take  advantage  of 
opportunities  in  ways  that  contribute  to  the  NED  objective. 

3 . 4  Planning  Constraints 

The  constraints  affecting  the  formulation  of  solutions  to  the 
shoaling  problems  at  Santa  Cruz  Harbor  reflect  concerns  expressed 
by  the  Port  District,  harbor  users,  and  other  local  interests. 
These  constraints  are  as  follows: 


(1)  Preserve  the  transport  of  much  needed  sand  to  downcoast 
beaches ; 

(2)  Recognize  the  protected  environments  of  the  Monterey  Bay 
National  Marine  Sanctuary;  and 

(3)  Minimize  impacts  to  beach  use  on  Seabright  and  Twin  Lakes 
Beaches  during  the  high  demand  period  between  June  and 
September. 

3.5  Planning  Objectives 

The  following  planning  objectives  have  been  used  in  the 
formulation  of  solutions  to  the  shoaling  problems  at  Santa  Cruz 
Harbor: 


(1)  Increase  the  number  of  days  each  year  that  the  entrance 
to  Santa  Cruz  harbor  can  be  safely  and  efficiently 
navigated  through  (a)  improved  channel  depths  relative  to 
that  presently  obtainable  with  the  dredge  Seabriaht . 
and/or  (b)  reduced  wave  breaking  adjacent  to  the  channel; 
and 

(2)  If  possible  (in  conjunction  with  Objective  1),  reduce  the 
annual  cost  of  maintaining  the  channel  as  a  result  of  (a) 
reduced  sand  volumes  reaching  the  channel,  and/or  (b) 
more  reliable  or  cost-effective  means  of  removing  channel 
sands . 


4 . 0  PLAN  FORMULATION 


4.1  Description  of  Alternatives 

The  constraints  and  objectives  outlined  in  Section  3.4  and  3.5 
have  been  used  to  formulate  and  evaluate  a  variety  of  project 
alternatives.  The  primary  alternatives  considered  are  described  in 
Section  4.1.1;  additional  alternatives  are  described  in  Section 
4.1.2.  The  primary  alternatives  are  given  further  analysis  in 
subsequent  sections  of  this  report;  the  "additional"  alternatives 
were  recognized  as  having  little  promise  and  are,  therefore,  given 
a  brief  evaluation  in  Section  4.1.2  and  no  further  discussion  in 
subsequent  sections  of  this  report. 

4.1.1  Primary  Alternatives 

With  the  exception  of  No  Action  (Alternative  1)  and  East 
Jetty  Sealing  (Alternative  2) ,  all  of  the  primary  alternatives 
considered  are  non-structural  and  involve  additional  dredging  or 
dredging  practice  modifications  judged  to  be  beyond  the  Port 
District's  requirements  under  the  1986  Cooperative  Agreement 
through  which  the  dredge  Seabriaht  was  acquired.  The  seven 
primary  alternatives  are  presented  on  Plates  1-7  and  are  described 
below.  To  varying  degrees,  each  alternative  addresses  Objective  1 
(improve  entrance  navigation) .  Some  alternatives  also  address 
Objective  2  (reduce  channel  maintenance  costs) .  The  focus  of  each 
primary  alternative  is  summarized  in  Tedsle  4.1. 

Alternative  1;  No  Action.  The  no  action  alternative  (Plate  1) 
implies  no  change  to  the  present  maintenance  practices  or  entrance 
conditions  at  Santa  Cruz  Harbor.  As  stated  in  the  April  1986 
Cooperative  Agreement  between  the  Department  of  the  Army  and  the 
Santa  Cruz  Port  District  (Appendix  A) ,  it  is  the  responsibility  of 
the  Port  District  to  use  the  dredge  Seabriaht  for  "maintaining  the 
dredged  depth  of  the  entrance  channel,  the  harbor  channel,  and  the 
turning  basin  authorized  by  Congress."  It  is,  therefore,  assumed 
that  this  ongoing  Port  District  responsibility  represents  the  "no 
action"  or  "without  project"  condition  for  the  current  study.  The 
other  alternatives  considered  address  actions  that  are  judged  to  be 
beyond  the  purview  of  the  Port's  legal  responsibility  under  the 
1986  agreement. 

Alternative  2;  East  Jettv  Sealing.  This  alternative  (Plates 
2a-2d)  would  attempt  to  limit  the  transport  of  sand  into  the 
channel  through  the  jetty  by  sealing  the  east  side  slope  of  the 
jetty  between  Stations  3+50  and  7+00  with  concrete  grout  and 
placing  tremied  concrete  along  the  centerline  of  the  jetty  from 
Stations  7+00  to  7+95. 

Alternative  3; _ Pipeline  Extension.  This  alternative  (Plate  3) 

would  attempt  to  reduce  the  amount  of  dredged  sand  which  re-enters 
the  harbor  during  westerly  transport  events.  An  additional  800 
feet  of  discharge  pipe  would  be  deployed  so  that  dredged  sand  may 
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be  discharged  up  to  1250  feet  east  of  the  east  jetty  .  A  permanent 
manifold  type  pipeline  system  was  initially  anticipated  for  this 
alternative,  allowing  for  disposal  at  a  variety  of  points  on  the 
beach  up  to  1250  feet  east  of  the  entrance.  This  would  have  been 
beyond  the  purview  of  the  Port's  legal  responsibility  under  the 
1986  agreement.  This,  however,  was  soon  recognized  as  cost 
ineffective.  The  most  economic  approach  is  not  a  permanent  one, 
but  one  that  would  involve  extending  pipe  easterly  over  the  course 
of  the  dredging  season  in  increments  laying  each  new  section  only 
after  the  beach  had  become  sufficiently  wide  to  allow  pipe 
placement  on  high  ground.  While  this  alternative  has  been  analyzed 
using  this  more  economic  approach,  the  Port  District  was  provided 
with  sufficient  pipe  in  1986  and  any  implementation  is  judged  to  be 
within  the  Port  District's  realm  of  responsibility. 

Alternative  4:  Channel  Sand  Trap.  This  alternative  (Plates 
4a-4e)  would  attempt  to  increase  the  sand  storage  capacity  of  the 
harbor  by  regular ily  dredging  to  a  depth  of  -40  feet  MLLW  between 
channel  stations  16+50  and  19+50.  This  work  would  be  accomplished 
using  the  Seabriaht  and  additional  labor  shifts. 

Alternative  5:  Offshore  Sand  Trap.  This  alternative  (Plates 
5a-5h)  would  use  a  hopper  or  clam  shell  dredge  at  the  beginning  of 
each  dredge  season  to  dredge  an  excavation  2000  feet  long  roughly 
along  the  25-foot  isobath  and  landward  to  the  15-foot  isobath  in 
front  of  the  west  jetty  and  the  harbor  entrance.  This  excavation 
is  expected  to  reduce  wave  heights  at  the  entrance  as  well  as  the 
amount  of  sand  entering  the  harbor  each  year.  Annually,  up  to 
200,000  cubic  yards  of  sand  would  be  removed  from  the  shoal  area  in 
front  of  the  harbor  and  disposed  of  one  mile  to  the  east  in  a 
one-third  mile  long  area  between  the  15-foot  and  20-foot  isobaths 
near  Corcoran  Lagoon.  This  disposal  site  is  expected  to  be 
dispersive  and  close  enough  to  shore  to  keep  the  sand  in  the 
downcoast  littoral  system. 

Alternative  6;  Fixed  Jet  Pumps.  This  alternative  (Plates 
6a-6d)  would  locate  jet  pumps  or  eductors  in  the  entrance  channel 
to  serve  as  all-weather  supplements  to  the  existing  dredge  system. 
The  jet  pumps  are  presumed  to  be  capable  of  maintaining  the  harbor 
at  times  when  weather  conditions  are  unfavorable  or  unsafe  for 
operating  the  floating  dredge.  If  additional  pumps  are  located 
outside  the  channel,  breaking  waves  adjacent  to  the  channel  may 
also  be  reduced  somewhat.  Sand  excavated  by  the  jet  pumps  would  be 
pximped  on  to  the  east  beach  through  an  additional  pipe  running 
parallel  to  the  dredge  pipe  currently  in  use. 

Alternative  7;  Mobile  Jet  Pumo.  This  alternative  (Plates 
7a-7c)  attempts  to  bypass  sand  to  the  east  beach  before  it  can 
accumulate  in  the  harbor.  This  is  also  hoped  to  reduce  breaking 
waves  adjacent  to  the  channel  and  is  accomplished  by  deploying  a 
jet  pump  or  eductor  nozzle  from  a  mobile  crane  operating  in  the 
intertidal  zone  on  the  west  beach  (Seabright  Beach) .  As  in 
Alternative  6,  the  sand  excavated  by  the  jet  pvimp  would  be  pumped 
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on  to  the  east  beach  (Twin  Lakes  Beach)  through  an  additional  pipe 
running  parallel  to  the  dredge  pipe  currently  in  use. 

4.1.2  Additional  Alternatives 

The  following  alternatives  were  also  considered  but  were 
recognized  as  having  little  promise.  All  of  these  "additional” 
alternatives  are  structural  (i.e.  jetty  extensions,  detached 
breakwaters,  etc.)  and  are  infeasible  primarily  because  of  cost  and 
environmental  impacts. 

Reflective  West  Jettv.  This  alternative  involves  sealing  the 
seaward  face  of  the  dogleg  on  the  west  jetty  or  constructing  a 
small  spur-like  reflective  structure  o  the  seaward  side  of  the 
dogleg.  The  intent  of  such  a  modification  would  be  to  deflect 
sands  seaward  in  hopes  that  they  would  stay  in  the  littoral  system 
and  naturally  bypass  the  harbor  entrance.  However,  such  a 
modification  may  not  produce  the  desired  effect  and  is  likely  to 
produce  several  adverse  ones.  A  100%  reflective  structure  is  not 
absorbent  or  compliant  and,  as  such,  experiences  significant 
slamming  forces  from  waves.  Furthermore,  reflection  from  the 
structure  may  cause  scour  at  the  structure  toe.  In  addition,  any 
deflected  sands  may  be  deflected  right  into  the  entrance  or, 
possibly,  beyond  the  littoral  zone  which  could  lead  to  downcoast 
impacts.  Finally,  for  the  structure  to  be  effective,  reflection 
from  it  would  have  to  set  up  a  short-crested  wave  field  which 
represents  a  significant  navigation  hazard.  For  these  reasons,  no 
further  consideration  was  given  to  this  alternative  in  the  recon 
phase . 

Extended  Jettv  System.  This  kind  of  solution,  when  done  in 
conjunction  with  a  sand  bypassing  system  which  moves  sand  directly 
from  the  west  beach  to  the  east  beach,  will  keep  sand  out  of  the 
harbor,  but  it  is  much  too  costly.  The  cost  of  adequate  extensions 
and  a  fixed  bypassing  plant  capable  of  moving  up  to  roughly  twice 
that  required  of  the  present  dredge  (since  more  of  the  longshore 
drift  would  be  impounded  by  the  extended  jetties)  would  be  well 
over  $10  million,  which  is  an  order  of  magnitude  greater  than  the 
level  of  anticipated  benefits.  For  this  reason,  no  serious 
consideration  was  given  to  this  alternative  in  the  recon  phase. 

Detached  Breakwater.  A  detached  brea)cwater,  located  upcoast  of 
the  harbor,  can  be  used  to  create  a  protective  shadow  in  which  sand 
will  deposit  prior  to  reaching  the  harbor.  This  type  of  solution 
is  best  suited  for  areas  where  sand  can  be  allowed  to  accumulate 
over  longer  periods  before  it  must  be  dredged  and  moved  downcoast. 
To  avoid  downcoast  impacts,  the  dredge  would  have  to  continuously 
operate  behind  the  breakwater  during  winter.  This  requires  a  long 
breakwater  (on  the  order  of  1,000  feet)  to  ensure  adequate 
protection  for  the  dredge.  The  cost  of  such  a  breakwater  would  be 
in  excess  of  $10  million,  which  again  is  an  order  of  magnitude 
greater  than  the  anticipated  level  of  benefits.  For  this  reason, 
no  serious  consideration  was  given  to  this  alternative  in  the  recon 
phase. 
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Wave  Barrier/Sediment  Trap.  This  concept  is  closely  related  to 
the  detached  brealcwater  but  tailored  somewhat.  A  short  (200  feet 
or  so)  wave  barrier  or  baffle-style  brealcwater  is  constructed  as  a 
hooked  extension  of  the  west  jetty  to  provide  additional  protection 
for  the  dredge  so  that  it  can  safely  operate  just  beyond  the  harbor 
entrance.  This  type  of  barrier  is  a  pile-supported  wall  which 
penetrates  below  the  water  surface  enough  to  cut  off  much  of  the 
incoming  wave  energy  but  allows  a  vertical  gap  of,  say,  five  feet 
off  the  seafloor  through  which  water  and  sand  can  freely  travel.  A 
five-foot  tall  gap  in  twenty  feet  of  water  would  allow  edsout  50%  of 
the  incoming  wave  energy  to  reach  the  lee  side  for  a  typical 
17-second  wave.  Such  a  reduction  would  significantly  improve  wave 
conditions  and  shoaling  at  the  entrance  while  causing  sand  to  drop 
out  in  the  lee  of  the  structure  where  the  dredge  can  safely  collect 
it. 


Such  a  structure,  however,  has  never  been  used  as  a  sediment 
trap,  nor  has  it  been  used  in  a  wave  climate  as  severe  as  that  at 
Santa  Cruz.  Applications  to  date  have  not  included  open  ocean 
swell  locations  and  have  been  limited  to  wave  heights  and  periods 
of  less  than  ten  feet  and  six  seconds,  respectively.  A  structure 
at  Santa  Cruz  would  have  to  be  designed  for  wave  heights  in  excess 
of  15  feet.  This  would  require  a  massive  truss-like  design 
estimated  to  cost  nearly  $3  million.  This  cost  is  at  least  50% 
greater  than  the  value  of  any  anticipated  benefit.  Furthermore, 
since  the  wall  extends  seaward  of  the  jetty,  some  of  the  sand 
presently  bypassing  the  jetty  would  be  trapped  and  annual  dredging 
requirements  thereby  increased.  For  these  reasons,  no  further 
consideration  v given  to  this  alternative  during  the  recon  phase. 

West  Jetty  Sealing.  A  certain  amount  of  sand  reaches  the 
harbor  by  leaking  through  the  permeable  jetties.  In  establishing 
the  harbor  sediment  budget  (see  Appendix  B) ,  Moffatt  &  Nichol 
(1992)  estimated  8,000  cys  per  year  leak  through  the  west  jetty. 

The  west  jetty  was  previously  sealed  with  grout.  The  outer 
portion  (including  the  dogleg)  was  grouted  on  two-foot  centers  and 
has  a  relatively  well  chinked-in  core  so  leakage  is  siibstantially 
reduced.  This  part  of  the  jetty  is  perhaps  80%  sealed,  the 
landward  portion,  which  was  only  sealed  on  four-foot  centers,  is 
perhaps  40%  sealed.  More  effective  sealing  of  the  west  jetty  is 
possible.  However,  if  a  more  effective  seal  were  accomplished, 
much  of  the  sand  that  presently  leaks  through  the  west  jetty  would 
still  be  likely  to  enter  the  harbor  via  the  tip  shoal  (a  more 
challenging  area  to  dredge) .  nierefore,  there  is  little  incentive 
to  further  seal  the  west  jetty.  Note  that  for  the  east  jetty, 
there  is  less  concern  that  "sealed  out"  sands  could  subsequently 
enter  the  harbor  via  the  formation  of  an  east  jetty  tip  shoal. 
Therefore  East  Jetty  Sealing  has  remained  a  primary  alternative. 
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4.2  Local  views  and  Preferences  of  Study  Alternatives 

All  study  alternatives  have  been  developed  through  continued 
coordination  with  the  Santa  Cruz  Port  District,  the  local  sponsor 
for  the  study.  The  Port  District  connents  on  the  primary 
alternatives  being  considered  (with  the  exception  of  Alternative  5) 
are  summarized  in  the  14  November  1991  Port  District  letter 
contained  in  Appendix  A.  Alternative  5  (the  Offshore  Sand  Trap) 
was  not  addressed  in  the  14  November  1991  correspondence  because  it 
was  not  considered  a  primary  alternative  at  that  time.  As 
initially  formulated,  the  offshore  sand  trap  was  a  smaller  feature 
to  be  excavated  by  the  Seabriaht.  Accordingly,  the  Port  District 
expressed  concern  over  extended  use  of  the  Seabright  in  unsheltered 
offshore  areas.  As  Alternative  5  is  now  formulated  (a  large  area 
being  excavated  rapidly  by  a  larger  contract  dredge) ,  the  Port 
District  is  once  again  supportive  of  an  offshore  sand  trap. 

In  general,  the  Port  District  is  supportive  of  all  of  the 
primary  alternatives.  Support  for  Alternatives  3  and  4,  however, 
is  somewhat  qualified.  Alternative  3  (Pipeline  Extension)  is 
acknowledged  by  the  Port  District  as  something  requiring  little 
further  Corps  study  if  the  most  economic  approach  involves  a 
minimal  modification  to  their  present  dredge  disposal  practice  and 
not  a  permanent  engineered  pipeline.  Similarly,  support  for 
Alternative  4  (Channel  Sand  Trap)  was  only  in  the  context  of  a  "new 
Federal  channel"  or  advanced  maintenance  prism  being  authorized; 
otherwise,  it  was  acknowledged  that  the  Port  District  could  simply 
create  limited  sand  traps  in  the  channel  as  another  minor 
modification  to  their  present  practice.  Because  of  various 
environmental  concerns,  the  Port  District  was  unsupportive  of 
incorporating  any  clay  excavation  into  Alternative  4.  Accordingly, 
it  is  tentatively  assumed  that  all  excavation  for  the  channel  sand 
trap  is  to  be  above  the  clay  layer.  In  recommending  further  study 
of  the  jet  pump  alternatives,  the  Port  District  also  encouraged 
Corps'  use  of  Santa  Cruz  Harbor  as  a  site  for  further  experiments 
with  jet  pumps. 

Evaluation  of  all  plans  relative  to  the  "no  action" 
alternative,  as  defined  in  Section  4.1.1,  was  questioned  by  the 
Port  District.  In  a  letter  to  the  study  manager  dated  5  May  1992, 
the  harbormaster,  reiterating  concerns  expressed  at  a  previous 
meeting,  stated: 

"We  questioned  whether  or  not  it  was  accurate  to  use  the 
1986  conditions  ( Post-Seabriaht ^  for  the  basis  of  the 
benefit/cost  analysis  for  the  west  shoal  problem.  We 
proposed  that  1958  would  be  more  logical  as  the 
acquisition  of  the  Seabriaht  was  never  intended  to  deal 
with  the  problems  of  the  west  shoal.  This  is  a  problem 
which  has  generated  since  1963  and  the  construction  of 
the  west  jetty." 
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The  Corps  position  is  as  stated  in  Section  4.1.1;  the  Port 
District  has  an  ongoing  responsibility  to  operate  the  Dredge 
Seabriaht  for  channel  maintenance.  The  economics  of  acquiring  the 
Seabriaht  are  not  revisited  as  pairt  of  this  study.  However,  reduced 
use  of  the  Seabriaht  is  a  claimed  benefit  for  certain 
alternatives.  Furthermore,  elimination  of  the  "west  shoal"  or  west 
beach  fillet  cannot  be  accomplished  by  the  Seabriaht .  therefore, 
alternatives  formulated  to  eliminate  this  upcoast  feature  do  so  by 
other  means.  As  such,  the  benefits  attributed  to  them  are  in  no 
way  "diluted"  by  the  presence  of  the  Seabriaht. 

Economic  impact  surveys  collected  by  the  Port  District  and 
interviews  conducted  with  harbor  users  for  the  Social  Environment 
Study  (Appendix  D)  indicate  that  most  of  those  surveyed  were 
generally  supportive  of  the  primary  alternatives  under 
consideration.  On  the  other  hand,  many  did  not  wish  to  have  the 
Port  District  invest  in  anything  that  was  unproven  and  expressed 
strong  support  for  the  "no  action"  alternative. 

Additional  alternatives  were  also  suggested  by  several  of  the 
surveyed  local  interests.  Typically  these  suggestions  were  for 
consideration  of  structural  alternations  which  were  already  judged 
to  be  cost  prohibitive.  One  suggestion,  however,  was  quite 
practical,  namely  to  construct  "snow"  or  "dune"  fencing  along  the 
west  side  of  the  west  jetty  to  reduce  the  eunount  of  wind  blown  sand 
entering  the  channel.  This  is  a  very  cheap  solution  that  does  not 
merit  any  Federal  study  and  could  eliminate  edsout  5,000  cubic  yards 
of  dredging  (see  Figure  2.3). 

4.3  Evaluation  of  Primary  Alternatives 

The  benefits  and  costs  of  each  primary  alternative  have  been 
estimated  and  are  presented  in  Table  4.2  through  4.7.  The 
tabulated  values  are  based  on  design,  operation,  effectiveness  and 
benefit  assumptions  outlined  in  Section  5.  Project  cost  estimates 
are  contained  in  Appendix  F.  An  additional  cost  for  Engineering 
and  Design  (E&D)  as  well  as  Supervision  and  Administration  (S&A) 
has  been  added  where  appropriate.  Lands,  Easements  and 
Rights-Of-Way  values  are  derived  in  Appendix  G.  The  following 
paragraphs  briefly  summarize  the  evaluation  of  each  alternative. 

Alternative  1;  No  Action.  The  existing  condition  or  "no 
project"  alternative  does  not  meet  the  planning  objectives  outlined 
in  Section  3.4.  All  other  alternatives  are  contrasted  with 
Alternative  1,  i.e.  the  benefits  determined  for  each  of  the  other 
alternatives  are  based  on  the  anticipated  changes  in  cost,  or 
income  loss,  relative  to  the  existing  condition  which  would  result 
from  implementing  the  alternative. 

Alternative  2;  East  Jettv  Sealing.  This  alternative 
(Table  4.2)  is  estimated  to  reduce  the  annual  quantity  of  sand 
reaching  the  harbor  by  edsout  5,000  c\ibic  yards,  providing  minimal 
navigation  improvements  and  edsout  $7,000  in  annual  benefits  from 
reduced  maintenance  costs.  This  benefit  is  well  below  the 
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estimated  annualized  cost  of  $31,500.  An  authority  to  make  such  a 
seal  was  provided  for  under  the  Water  Resources  Development  Act 
(WRDA)  of  1986  but  has  not  been  pursued  because  of  uncertainty  as 
to  whether  sealing  would  prove  to  be  sufficiently  beneficial. 

Given  the  apparent  lack  of  justification  for  sealing,  this 
alternative  is  not  a  good  basis  for  recozitmending  further 
(feasibility)  study  under  the  operant  study  authority.  However, 
the  existing  WRDA  1986  authority  may  be  renewed  in  WRDA  1992  (see 
the  Congressional  letter  of  support  in  Appendix  A) . 

Alternative  3;  Pipeline  Extension.  This  alternative 
(Table  4.3)  is  estimated  to  reduce  the  annual  quantity  of  sand 
reaching  the  harbor  by  roughly  10,000  cubic  yards,  providing 
minimal  navigation  improvements  and  about  $14,000  in  annual 
benefits  from  reduced  maintenance  costs.  This  benefit  is  less  than 
the  estimated  annualized  cost  of  $33,800.  Most  of  this  annualized 
''cost,'*  however,  is  simply  the  value  of  the  proposed  harbor  land  on 
which  the  additional  pipe  would  be  stored  in  the  off  season.  Note 
that  the  pipe  provided  under  the  1986  agreement  is  presently  being 
used  elsewhere  and  is  not  requiring  this  storage  space.  In  the 
absence  of  this  "cost,"  the  benefits  are  roughly  twice  as  great  as 
the  remaining  costs. 

As  previously  pointed  out,  the  final  formulation  of  this 
alternative  is  such  that  its  implementation  is  judged  to  be  within 
the  Port  District's  realm  of  responsibility.  Furthermore,  the  Port 
District  has  acknowledged  that  they  expect  little,  if  any,  further 
Corps  study  of  this  alternative. 

Alternative  4;  Channel  Sand  Trap.  This  alternative 
(Table  4.4)  is  projected  to  provide  sufficient  trapping  capacity 
such  that  hazardous  depths  within  the  channel  are  virtually 
eliminated.  Neglecting  the  possible  impacts  of  waves  breaking 
adjacent  to  the  channel,  this  alternative  has  been  credited  with 
offsetting  all  the  present  navigation  impacts  valued  ct  $194,000 
annually.  This  benefit,  however,  is  well  below  the  estimated  cost 
($330,000)  of  the  additional  130,000  cubic  yards  of  dredging 
projected  to  be  necessary  for  trap  maintenance  each  year. 

Therefore,  it  would  seem  most  advisable  for  the  Port  District  to 
simply  continue  with  their  present  practice,  i.e.  attempting  to 
create  a  sand  trap  whenever  it  can  be  accommodated  within  the  other 
priorities  for  the  dredge.  In  other  words,  it  does  not  appear 
advisable  to  gear  up  for  additional  dredge  use  (i.e.  above  that 
already  contracted  for)  for  the  express  purpose  of  sand  trap 
creation  within  the  channel. 

Alternative  5;  Offshore  Sand  Trap.  This  alternative 
(Table  4.5)  is  projected  to  reduce  the  occurrence  of  wave  breaking 
at  the  harbor  entrance  (potentially  offsetting  the  present 
navigation  impacts  valued  at  $194,000  annually)  and  to  reduce  the 
amount  to  sand  entering  the  harbor  each  year  by  about  100,000  cubic 
yards,  providing  an  additional  $75,000  in  annual  benefits  from 
reduced  maintenance.  This  $75,000  figure  is  a  cap  on  dredge  cost 
savings  based  on  no  more  than  one  month  of  Seabriaht  time  being 
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saved  under  the  present  and  projected  contracting  practices.  The 
total  annual  benefit  is  $269,000,  which  is  well  below  the  estimated 
cost  of  $560,000  for  executing  the  annual  hopper  or  clam  shell 
dredging  contract.  This  alternative  is  priced  out  based  on 
disposal  at  a  dispersive  site  in  the  nearshore  zone  in  what  is 
understood  to  be  part  of  the  Monterey  Bay  National  Marine 
Sanctuary.  If  this  disposal  practice  were  not  permitted,  the  more 
costly  practice  of  dovible  handling  the  material  and  pumping  it  to 
the  beach  may  be  necessary,  making  this  alternative  even  more  cost 
prohibitive.  It  should  be  pointed  out,  however,  that  if  this 
alternative  were  implemented  by  local  interests  using  a  flexible 
multi-year  contract,  perhaps  incorporating  both  the  Seabriaht 
operation  and  annual  hopper/clam  shell  dredging  into  one  contract, 
actual  costs  could  come  down  substantially.  Furthermore,  if  this 
alternative  were  implemented,  the  size  of  the  offshore  sand  trap 
could  be  optimized  with  time,  potentially  reducing  costs  further. 
However,  based  on  the  initial  benefit-cost  comparison,  the  Offshore 
Sand  Trap  does  not  have  potential  as  a  Federal  project. 

Alternative  6;  Fixed  Jet  Pumps.  This  alternative  (Table  4.6) 
is  projected  to  act  as  enough  of  an  all-weather  supplement  to  the 
existing  dredge  system  that  hazardous  depths  within  the  channel 
would  be  eliminated.  The  tabulated  cost  estimate  only  reflects  the 
minimvim  system  of  two  in-channel  pumps.  Neglecting  the  possible 
impact  of  waves  breaking  adjacent  to  the  channel,  this  alternative 
has  been  credited  with  offsetting  the  present  navigation  impacts 
which  have  been  valued  at  $194,000  annually.  In  addition,  the 
system  is  estimated  to  reduce  the  amount  of  sand  the  Seabriaht  must 
dredge  by  100,000  cubic  yards,  providing  an  additional  $75,000  in 
annual  benefits.  The  total  annual  benefit  is  $269,000,  which  is 
well  below  the  average  annual  cost  of  $414,000,  suggesting  no 
Federal  interest.  The  Port  District,  however,  has  expressed 
interest  in  seeing  this  alternative  developed  further.  Future 
study  is  remotely  possible  under  the  Corps'  Dredging  Research 
Program  and  Coastal  Inlets  Research  Program.  The  Corps'  Waterways 
Experiment  Station  does  own  a  6-inch  jet  pump  which  could  be 
modified  to  a  500-cy-per-hour  capacity  in  order  to  run  test  cases 
at  Santa  Cruz.  The  experimental  interest  centers  around  the  use  of 
jet  pumps  as  a  tool  in  channel  maintenance  (as  opposed  to  a  pure 
bypassing  application) ,  especially  in  the  challenging  kelp  and 
debris  environment  at  Santa  Cruz.  The  emphasis,  however,  is  on 
experiments.  The  Fixed  Jet  Pump  system  as  a  project  does  not 
appear  advisable  at  this  juncture. 

Alternative  7;  Mobile  Jet  Pump.  This  alternative  (Table  4.7) 
is  projected  to  partially  reduce  wave  breaking  adjacent  to  the 
channel  and  to  reduce  the  annual  quantity  of  sand  reaching  the 
harbor  by  roughly  50,000  cubic  yards,  providing  a  combined 
navigation  improvement  and  reduced  maintenance  benefit  of  a 
approximately  $167,000.  This  benefit  is  much  less  than  the 
estimated  annualized  cost  of  $377,000,  suggesting  no  Federal 
interest.  Roughly  one  fourth  of  this  annual  "cost,"  however,  is 
simply  the  value  of  the  proposed  harbor  lands  required  to  store  the 
existing  crane  and  new  pipe  during  the  off  season.  Since  the  crane 
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storage  area  is  likely  to  be  maintained  with  or  without  the 
proposed  alternative,  this  area  may  be  considered  "dedicated."  In 
spite  of  this,  its  value  still  would  be  credited  to  the  sponsor 
were  a  cost-shared  project  justified. 

4.4  Determination  of  Preliminary  Selected  Plan 

Based  on  the  preliminary  evaluation  in  this  reconnaissance 
report,  there  is  no  Federal  Interest  in  Alternatives  2  through  7. 
The  select  plan  is  Alternative  1:  No  Action. 

4.5  Federal-Non-Federal  Cost  Sharing 

With  no  Federal  interest  in  a  new  project  to  reduce  shoaling 
at  Santa  Cruz  Harbor,  Federal-non-Federal  cost  sharing  is  not 
applicable.  However,  based  on  the  Water  Resources  Development  Act 
of  1986,  were  a  project  to  reduce  shoaling  justified,  cost  sharing 
for  such  a  project  would  be  on  the  same  basis  as  the  original 
project  to  which  the  shoaling  is  attributed.  For  Santa  Cruz 
Harbor,  this  would  suggest  a  Federal  share  of  64.9%  and  a 
non-Federal  share  of  35.1%,  per  the  original  Project  Document. 
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Table  4.2 


SANTA  CRUZ  HARBOR  SHOALING 
GENERAL  INVESTIGATION  STUDY 

ANNUAL  BENEFIT  TO  COST  COMPARISON 
ALTERNATIVE  2:  EAST  JETTY  SEALING 


DESCRIPTION  COST 

Project  First  Cost  (Incl  8%  E&D,  7%  S&A)  $345,000 

Interest  During  Construction  (1/4  yr  §  8.5%)  7,300 

TOTAL  INVESTMENT  COST  352,300 

Capital  Recovery  Factor  (CRF)  (0.08646) 

(8-1/2%  for  50  years) 

Annualized  First  Cost  30,500 

Annual  Operations  &  Maintenance  1,000 

AVERAGE  ANNUAL  COST  31,500 

AVERAGE  ANNUAL  BENEFIT  7,000 

NET  BENEFITS  -24,500 

BENEFIT  TO  COST  RATIO  (B/C)  0.22 
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Table  4.3 


SANTA  CRUZ  HARBOR  SHOALING 
GENERAL  INVESTIGATION  STUDY 

ANNUAL  BENEFIT  TO  COST  COMPARISON 
ALTERNATIVE  3:  PIPELINE  EXTENSION 


DESCRIPTION  COST 

Project  First  Cost  (Incl  8%  E&D,  7%  S&A)  $  23,000 

Lands,  Easements  and  Right-of-way  (Pipe  Storage)  315,000 

TOTAL  INVESTMENT  COST  338,600 

Capital  Recovery  Factor  (CRF)  (0.08646) 

(8-1/2%  for  50  years) 

Annualized  First  Cost  29,200 

Annual  Operations  &  Maintenance  4,600^^ 

AVERAGE  ANNUAL  COST  33,800 

AVERAGE  ANNUAL  BENEFIT  14,000 

NET  BENEFITS  -19,800 

BENEFIT  TO  COST  RATIO  (B/C)  0.41 


''’Based  on  70  days  of  mobilization  per  year  requiring  one  hour  of 
overtime  at  time  and  a  half  from  the  mate  ($22. 60/hr)  and  deck 
hand  ( $22 . 50/hr) . 
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Table  4.4 


SANTA  CRUZ  HARBOR  SHOALING 
GENERAL  INVESTIGATION  STUDY 

ANNUAL  BENEFIT  TO  COST  COMPARISON 
ALTERNATIVE  4:  CHANNEL  SAND  TRAP 


DESCRIPTION 

COST 

Annual  Operations  &  Maintenance 

$330,000 

AVERAGE  ANNUAL  COST 

330,000 

AVERAGE  ANNUAL  BENEFIT 

194,000 

NET  BENEFITS 

•136,000 

BENEFIT  TO  COST  RATIO  (B/C) 

0.59 
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Table  4.5 


SANTA  CRUZ  HARBOR  SHOAI-ING 
GENERAL  INVESTIGATION  STUDY 

ANNUAL  BENEFIT  TO  COST  COMPARISON 
ALTERNATIVE  5:  OFFSHORE  SAND  TRAP 


DESCRIPTION 


Annual  Operations  &  Maintenance  (incl  8%  E&D,  7%  S&A) 
AVERAGE  ANNUAL  COST 
AVERAGE  ANNUAL  BENEFIT 
NET  BENEFITS 

BENEFIT  TO  COST  RATIO  (B/C) 


COST 

$560,000 

560,000 

269,000 

-291,000 

0.48 
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Table  4.6 


SANTA  CRUZ  HARBOR  SHOALING 
GENERAL  INVESTIGATION  STUDY 

ANNUAL  BENEFIT  TO  COST  COMPARISON 
ALTERNATIVE  6:  FIXED  JET  PUMPS 

DESCRIPTION 

Project  First  Cost  (incl  8%  E&D,  7%  S&A)  $ 

Lands,  Easements  and  Rights-of-way  (Staging/Work 
Areas/Storage) 

Interest  During  Construction  (1/2  yr  §  8.5%) 

TOTAL  INVESTMENT  COST 

Capital  Recovery  Factor  (CRF) 

(8-1/2%  for  50  years) 

Annualized  First  Cost 

Annual  Operations  &  Maintenance 

AVERAGE  ANNUAL  COST 

AVERAGE  ANNUAL  BENEFIT 

NET  BENEFITS 

BENEFIT  TO  COST  RATIO  (B/C) 


I 


COST 

1,840,000 

440,000 

78,000 

2,358,000 

(0.08646) 

204,000 

210,000 

414,000 

269,000 

-145,000 

0.65 


Table  4.7 


SANTA  CRUZ  HARBOR  SHOALING 
GENERAL  INVESTIGATION  STUDY 

ANNUAL  BENEFIT  TO  COST  COMPARISON 
ALTERNATIVE  7:  MOBILE  JET  PUMP 


DESCRIPTION 


COST 


Project  First  Cost  (Incl  8%  E&D,  7%  S&A) 

Lands,  Easements  and  Rights-of-way  (incl  Crane 
&  Pipe  Storage) 

Interest  During  Construction  (1/2  yr  @  8.5%) 

TOTAL  INVESTMENT  COST 

Capital  Recovery  Factor  (CRF) 

(8-1/2%  for  50  years) 

Annualized  First  Cost 

Annual  Operations  &  Maintenance 

AVERAGE  ANNUAL  COST 

AVERAGE  ANNUAL  BENEFIT 

NET  BENEFITS 

BENEFIT  TO  COST  RATIO  (B/C) 


$  1,725,000 

830,000 

73,000 

2,628,000 

(0.08646) 

227,000 

150,000 

377,000 

167,000 

-210,000 

0.44 
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5.0  TECHNICAL  CONSIDERATIONS 

5.1  General 

This  chapter  summarizes  the  design,  economic  and  environmental 
considerations  used  in  developing  and  evaluating  the  alternative 
plans . 

5.2  Design  Criteria  Affecting  Alternatives 

5.2.1  Site  Description  and  Geology 

Santa  Cruz  Harbor  opens  into  Monterey  Bay,  California,  and 
occupies  the  fonner  site  of  Woods  Lagoon.  The  lagoon  was  a  fresh 
water  pond  that  extended  approximately  4,500  feet  inland  from  the 
ocean;  the  sediment  filled  portion  was  found  to  extend  1.5  miles 
inland.  The  lagoon  was  a  drowned  portion  of  a  gully  of  a  small 
stream  called  Arana  Gulch;  it  was  isolated  from  the  ocean  by  a 
barrier  beach  and  sand  bar  across  its  mouth.  The  outer  900  feet  of 
the  harbor  entrance  channel  has  a  project  depth  of  -20  feet  mean 
lower  low  water  (HLLW)  and  the  inner  370  feet  of  the  channel  has  a 
project  depth  of  -15  feet  MLLW.  The  channel  is  flanked  on  each 
side  by  rubblemound  jetties.  The  east  jetty  is  850  feet  in  length 
and  the  west  jetty  is  1,125  feet  in  length.  The  harbor  is 
surrounded  on  three  sides  by  cliffs  of  a  large  marine  wave-cut 
terrace.  At  the  mouth  of  the  former  Woods  Lagoon  the  cliffs  on  the 
west  side  are  approximately  45  feet  high  and  on  the  east  side, 
approximately  20  feet  in  height. 

The  most  recent  sediments  in  the  region  are  Holocene  in  age 
(less  than  11,000  years  old)  and  consist  of  loose  sand  forming  the 
beaches  and  a  thin  blanket  covering  the  bedrock  bottom  of  the  bay. 
Also,  fine-grained  sand,  silt,  clay,  and  organic  mud  were  deposited 
in  Woods  Lagoon  (U.S.  Army  C.O.E.,  1960).  Accumulated  deposits  of 
shoaled  sand  along  the  edges  of  the  entrance  channel  have  locally 
become  compacted  sufficiently  to  make  them  difficult  to  remove  with 
a  hydraulic  dredge. 

According  to  boring  logs  taken  in  the  entrance  channel  in 
1976,  soft  to  firm  clayey  sediments  exist  at  or  just  below  -20  feet 
MLLW.  However,  recent  dredging  practice  by  the  Santa  Cruz  Port 
District  has  been  to  overdredge  to  -30  feet  +  MLLW  in  the  vicinity 
of  the  angle  point  at  the  dogleg  bend  of  the  entrance  channel. 

There  have  been  no  known  reports  of  dredging  clays. 

For  more  information  about  site  geology  and  the  geotechnical 
issues  associated  with  the  primary  project  alternatives,  see 
Appendix  E  (Geotechnical  Study) . 

5.2.2  Tides  and  Tsuneunis 

Water  levels  at  Santa  Cruz  Harbor  are  affected  primarily  by 
astronomical  tides  modified  by  variations  in  barometric  pressure 
and  wave  set  up  and  set  down.  Tsunamis  can  significantly  alter 
water  levels  but  these  are  rare  at  Santa  Cruz. 
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Tides.  Tides  at  Santa  Czxiz  Harbor  have  a  mean  diurnal  range 
of  5.3  feet  and  an  extreme  range  of  about  10.5  feet.  The  highest 
estimated  tide  (including  any  storm  surge  or  wave  set  up)  is  +8.0 
feet  MLLW;  the  lowest  estimated  tide  is  -2.5  feet  MLLW. 

Tsunamis .  Tsunamis  are  a  class  of  long-period  (8-  to 
100-minute)  waves  caused  by  seismic  disturbances.  Historically, 
there  are  few  reported  incidences  of  tsunamis  affecting  Honterey 
Bay.  The  100-year  tsunami  "run-up”  value  determined  for  Santa  Cruz 
Harbor  by  Garcia  and  Houston  (1975)  is  9.4  feet  mean  sea  level 
datum  or  12.3  feet  MLLW.  The  statistical  effect  of  astronomical 
tides  on  tsunami  runup  is  incorporated  in  Garcia  and  Houston's 
estimate . 

5.2.3  Wave  Climate 

Santa  Cruz  Harbor  is  effected  by  Northern  Hemisphere  swell, 
Southern  Hemisphere  swell,  and  seas  generated  by  local  winds. 

While  Southern  Hemisphere  swells  and  local  storms  periodically 
generate  moderate  surf.  Northern  Hemisphere  storms  are  by  far  the 
prevailing  source  of  waves  affecting  Santa  Cruz  Harbor.  These 
waves  most  frequently  approach  Monterey  Bay  from  the  northwest 
although  waves  produced  by  the  largest  storm  events  tend  to  arrive 
from  southwest  to  west. 

Because  the  harbor  is  sheltered  by  Point  Santa  Cruz  to  the 
west  and  by  Point  Cypress  at  the  south  end  of  Monterey  Bay,  waves 
arriving  at  the  harbor  entrance  are  often  quite  refracted.  Most 
waves  arriving  at  the  site  have  periods  between  10  and  20  seconds 
and  approach  in  shallow  water  (30-  to  40-foot  depths,  MLLW)  from 
the  southwest  (between  200  and  230  degrees)  with  heights 
significantly  reduced  from  their  deep  water  values. 

Deepwater  significant  wave  heights  can  exceed  30  feet  off 
Monterey  Bay.  The  largest  recorded  significant  wave  height  in  deep 
water  off  Monterey  Bay  occurred  30  January  1990  with  a  value  of 
just  over  30  feet  and  associated  period  of  20  seconds.  This 
30  January  1990  reading  is  considered  a  10-  to  15-year  event  for 
Monterey  Bay  (Kendall  and  Cole,  1990) .  However,  this  deepwater 
"wave  of  record”  was  from  a  storm  out  of  the  northwest  which,  as  a 
result  of  refraction,  produced  a  significant  wave  height  of  less 
than  five  feet  at  the  Corps  of  Engineers'  gage  located  in  40  feet 
of  water  just  offshore  of  the  harbor. 

In  the  shallow  waters  just  offshore  of  the  harbor  entrance 
(-20  to  -40  feet,  MLLW) ,  the  largest  recorded  significant  wave 
heights  are  in  the  10-  to  14-foot  range  whereas  the  typical 
recordings  are  in  the  1-  to  3-foot  range. 

Refraction,  diffraction,  and  shoaling  analyses  have  been 
used  to  model  what  happens  to  typical  10-  and  17 -second  waves 
approaching  the  harbor  from  215  degrees  at  the  40-foot  depth 
contour.  As  the  waves  converge  on  the  10-  and  15-foot  contours 
surrounding  the  west  jetty  head,  they  are  amplified  as  much  as  50 
percent  (see  Plates  5d  and  5g) . 
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When  the  waves  encounter  water  depths  roughly  equal  to  their 
height,  they  break.  The  design  wave  heights  established  for  the 
jetties  in  1960  (21  feet  for  the  west  jetty  and  14  feet  for  the 
east)  were  based  on  the  water  depths  at  that  time.  Subsequent 
shoaling  of  the  seafloor  in  the  vicinity  of  the  jetties  has  most 
likely  made  the  original  design  heights  unattainable.  Models 
cannot  be  used  to  demonstrate  a  clear  change  in  wave  conditions  as 
a  result  of  the  shoaling  which  has  taken  place  adjacent  to  the 
jetty  heads  (see  for  example,  the  wave  height  transformations  shown 
in  Plate  5c-Pre-Harbor  vs.  Plate  5d-Post-Harbor) .  It  is  evident, 
however,  from  observations  in  the  field  that  much  of  the  current 
navigation  problem  is  a  result  of  waves  which  initiate  breaking  on 
the  shallower  shoal  area  just  west  of  the  channel  and  continue  to 
spill  and  break  across  a  portion  of  the  entrance. 

Another  wave  climate  problem  at  Santa  Cruz  Harbor  is  that  of 
surge  or  long-period  waves  of  basically  unknown  origin  creating 
oscillations  of  up  to  2.5  feet  in  height  in  the  harbor  basin.  Most 
of  the  energy  in  the  larger  of  these  waves  occurs  in  the 
two-to- five-minute  period  range. 

The  basin  configuration  (a  long,  essentially  rectangular 
basin,  closed  at  one  end)  causes  long  wave  amplifications  in  the 
harbor.  All  of  the  proposed  alternatives  for  this  shoaling  study 
will  have  a  negligible  effect  on  basin  response  (see  Appendix  B) . 

A  brief  analysis  of  ways  to  reduce  the  surge  problem  at  Santa  Cruz 
Harbor  is  presented  in  Appendix  B.  These  solutions  generally 
involve  limiting  the  long  wave  energy  entering  the  harbor  or 
modifying  the  boundary  conditions  within  the  harbor. 

5.2.4  Littoral  Environment  and  Dredging  History 

Santa  Cruz  Harbor  is  located  within  the  Santa  Cruz  Littoral 
Cell.  This  cell  extends  as  far  north  as  San  Francisco  and 
terminates  downcoast  at  the  Monterey  Submarine  Canyon,  near  the 
center  of  Monterey  Bay.  Griggs  and  Best  (1990)  estimate  that 
coastal  streams  supply  about  75%  of  the  total  littoral  sand  input 
to  the  cell,  bluff  erosion  contributes  about  20%,  and  the  remaining 
5%  is  from  gully  erosion  and  sand  dune  deflation.  The  sand  from 
these  sources  is  moved  through  the  cell  by  wave- induced  longshore 
transport . 

The  beaches  in  the  vicinity  of  Santa  Cruz  Harbor  have 
well-sorted  fine-grained  sands  with  a  median  diameter  of  about 
0.3mm.  Samples  from  within  the  harbor  suggest  that  the  sands 
carried  into  the  harbor  are  slightly  finer  than  those  on  the 
adjacent  beaches. 

The  seasonal  change  in  wave  energy  causes  a  significant 
widening  of  the  beaches  during  the  summer  and  fall  followed  by  the 
nearly  complete  stripping  of  sand  from  the  beaches  during  winter. 
The  presence  of  the  jetties  and  significant  west-to-east  longshore 
transport,  however,  has  produced  a  relatively  stable  fillet  of 
impounded  sand  just  upcoast  of  the  west  jetty. 
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Inman  (1976)  suggested  that  the  shoaling  processes  near  the 
harbor  involve  the  removal  and  deposition  of  beach  sand  offshore  by 
steep  storm  waves  and  the  redistribution  of  the  sand  by  longer- 
period  swell  moving  the  drift  shoreward  back  onto  the  beach  and 
into  the  channel. 

The  sediment  budget  analysis  conducted  for  this  study  (see 
Figure  2.3  and  Appendix  £)  suggests  that  between  35  and  60%  of  the 
net  easterly  longshore  transport  passing  the  west  jetty  (300,000  to 
500,000  cubic  yards  (cys) )  enters  the  harbor  on  an  annual  basis. 
These  sands,  of  course,  must  be  dredged  out.  Figure  5.1  traces  the 
history  of  annual  dredging  volume  in  Santa  Cruz  Harbor  from  1964  to 
1991  showing  a  general  trend  of  increasing  yardage  with  time. 

(Note  that  the  quantities  plotted  are  pay  yardages;  for  a 
discussion  of  the  possible  differences  between  pay  yardage  and 
actual  volume  see  Appendix  B.)  Presently,  dredging  quantities 
average  about  200,000  cubic  yards  per  year.  Some  of  the  increase 
in  dredging  is  attributed  to  more  frequent  dredging,  which  has  kept 
the  entrance  open  longer,  thereby  capturing  more  sand.  Some  of  the 
increase,  however,  may  also  be  due  to  the  west  fillet  reaching  its 
maximum  extent  sometime  between  the  late  1970 's  and  early  1980 's. 
While  the  Port  District  has  the  impression  that  depths  to  the 
southwest  of  the  harbor  have  continued  to  shallow,  a  review  of 
shoreline  positions  and  beach  profiles  suggests  that  the  build-up 
on  the  west  beach  has  ceased  and  the  fillet's  dimensions  have 
stabilized  (Appendix  B) .  The  upcoast  accretion/ impoundment  due  to 
the  jetties  appears  to  terminate  at  the  San  Lorenzo  River  mouth, 
about  0.6  mile  west  of  the  harbor.  Except  seasonally,  impoundment 
upcoast  has  apparently  ceased  and  the  amount  of  sand  crossing  the 
harbor  mouth  should  have  reached  a  quasi-steady  state.  This  would 
imply  that  the  present  maintenance  problems  and  associated  hazards 
should  not  worsen  with  time. 

During  storms  (when  most  transport  occurs  and  littoral  drift 
becomes  the  primary  harbor  infilling  mechanism)  harbor  infilling 
may  be  as  high  as  70  percent  of  the  easterly  longshore  transport 
initially  and  taper  off  to  zero  as  the  capacity  of  the  entrance  is 
consumed.  Corrected  slope  array  data  from  1978-82  have  been  used 
to  estimate  extreme  easterly  transport  shoaling  events  (Table 
5.1).  These  events  typically  last  from  two  to  four  days.  The 
tabulated  values  reflect  the  quantity  of  sand  being  transported  in 
the  event;  the  amount  that  enters  the  harbor  is  somewhat  less  as 
indicated  above.  The  chance  of  equalling  or  exceeding  various 
return  period  shoaling  events  for  different  periods  of  concern  is 
summarized  in  Table  5.2.  For  example,  the  estimated  5-year 
easterly  transport  shoaling  event  (36,900  cys)  has  a  67%  chance  of 
being  equaled  or  exceeded  in  a  5-year  period.  On  a  daily  basis 
during  the  dredge  season,  the  net  easterly  longshore  transport  is 
estimated  to  be  less  than  3,350  cys  about  85%  of  the  time;  daily 
rates  in  the  20,000  to  23,500  cys  range  are  only  estimated  to  occur 
about  0.3%  of  the  time.  The  estimated  percent  exceedance  of  daily 
net  longshore  transport  quantities  during  the  dredge  season  is 
summarized  in  Table  5.3. 
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TABLE  5.1 
SANTA  CRUZ  HARBOR 
SHOALING  STUDY 

Extreme  Shoaling  Event  Return  Periods  ^ 
Estimated  From  1978-1982  Slope  Array  Data* 


Return  Period 
(yeazrs) 


Easterly  Transport 
Shoaling  Event  fcv)’*' 


2 

5 

10 

25 

50 

100 


30,500 

36,900 

41.100 

46.100 
49,700 
53,000 


*Based  on  corrected  1978  -  1982  slope  array  data  records 
(Castel  el  al,  1991) 

'’'Transport  values  listed  are  reduced  to  67%  of  those  reported 
by  Castel  et  al  (1991)  in  order  to  scale  these  results  such 
that  the  annual  volume  they  reflect  is  nearer  the  middle  of 
the  range  of  estimates  provided  by  other  researchers  (e.g. 
Griggs  and  Best,  1990) ,  yet  still  within  the  confidence  limits 
of  Castel 's  data. 
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TABLE  5.2 


SANTA  CRUZ  HARBOR  SHOALING  STUDY 

PERCENT  CHANCE  FOR  SHOALING  EVENT  EQUALING  OR  EXCEEDING  RETURN 

PERIOD  SHOAL  EVENT 


Return 

Period 

(Yr) 

Period  of 

Concern 

(Yr) 

2 

5 

10 

25 

50 

100 

2 

75 

97 

100 

100 

100 

100 

5 

36 

67 

89 

100 

100 

100 

10 

19 

41 

65 

93 

99 

100 

25 

8 

18 

34 

64 

87 

98 

50 

4 

10 

18 

40 

64 

87 

100 

2 

5 

10 

22 

39 

63 

TABLE  5.3 
SANTA  CRUZ  HARBOR 
SHOALING  STUDY 


Percent  Exceedance 
of 

Daily  Net  Easterly  Longshore  Transj^rt 
Quantities  During  Dredge  Season 


Daily  Net  Easterly  %  of  Dredge 

Longshore  Transport fcv’sK  Total  Qbggrvationg  _ goason _ 


0 

- 

3,350 

3,350 

- 

6,700 

6,700 

- 

10,050 

10,050 

- 

13,400 

13,400 

- 

16,750 

16,750 

- 

20,100 

20,100 

- 

23,450 

658 

85.6% 

84 

10.9% 

20 

2.6% 

3 

0.4% 

1 

0.1% 

1 

0.1% 

2 

0.3% 

769 


100% 


*Based  on  corrected  1978  -  1982  slope  array  data  records  (Castel  et 
al,  1991)  from  November  through  May  (7  months  per  year) 

'^Transport  values  listed  are  reduced  to  67%  of  those  reported  by 
Castel  et  al  (1991)  in  order  to  scale  these  results  such  that  the 
annual  volume  they  reflect  is  nearer  the  middle  of  the  range  of 
estimates  provided  by  other  researchers  (e.g.  Griggs  and  Best,  1990) , 
yet  still  within  the  confidence  limits  of  Castel 's  data. 
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5.3  Effectiveness  of  Primary  Alternatives 

The  following  subsections  highlight  the  design  features  and 
discuss  the  effectiveness  of  each  primary  alternative.  Additional 
geotechnical  design  detail  is  presented  in  Appendix  E  (Geotechnical 
Study) ;  primary  alternative  cost  estimates  and  associated  real 
estate  costs  are  contained  in  Appendices  F  and  G,  respectively. 

5.3.1  No  Action 

As  discussed  in  the  "Statement  of  the  Problem"  (Section  3) , 
safe  navigation  at  Santa  Cruz  Harbor  is  presently  limited  in  two 
ways:  (1)  shallowed  conditions  adjacent  to  (west  of)  the  entrance 

channel  initiate  wave  breaking  which  can  carry  into  the  channel; 
and  (2)  shoals  in  the  entrance  channel  itself  require  frequent 
dredging  and  contribute  to  entrance  wave  breaking.  These 
conditions  are  caused  primarily  by  relatively  high  littoral 
transport  and  the  harbor's  small  tidal  prism  and  relative  inability 
to  naturally  scour  the  jettied  entance. 

Under  existing  conditions  or  the  "no  action"  alternative, 
the  Port  District  battles  these  limiting  conditions  to  the  best  of 
its  abilities  and  in  compliance  with  the  terms  of  the  1986 
Agreement  by  operating  the  dredge  Seabriaht  roughly  40  hours  per 
week  between  November  and  May  each  year,  moving  an  average  annual 
quantity  of  about  200,000  cubic  yards. 

Since  acquisition  of  the  dredge  Seabriaht  in  1986,  channel 
depths  relative  to  Mean  Lower  Low  Water  (MLLW)  have  averaged  less 
than  15  feet  about  50  days  per  year  (significantly  less  than  the 
design  depth  of  20  feet)  and  less  than  10  feet  about  five  days  per 
year.  Table  5.4  summarizes  channel  depths  reported  by  the  Port 
District  in  their  last  five  annual  reports. 

The  design  depth  of  20  feet  was  established  in  the  Project 
Document  based  on  projections  of  deeper  draft  vessels  using  the 
harbor.  While  maximum  vessel  drafts  are  actually  around  12  feet, 
the  additional  depth  is  still  required  because  of  surf  hazards. 

Even  when  the  dredge  keeps  up  with  the  incoming  sand  and  the 
channel  remains  at  design  depth,  larger  waves  will  break  seaward  of 
the  west  jetty  tip  shoal  area  and  continue  to  spill  up  to 
two-thirds  of  the  way  across  the  entance  channel.  This  condition 
is  believed  to  occur  whenever  entrance  wave  heights  exceed  three  to 
four  feet  depending  on  shoal  conditions,  and  may  impact  navigation 
up  to  two  months  per  year.  The  Port  District  is  presently 
docxunenting  surf  conditions  at  the  entrance  on  a  daily  basis  to 
help  quantify  this  better.  High  demand  for  the  harbor  (over  50,000 
outings  per  year)  does  suggest  that  this  could  be  a  serious 
economic  problem. 

The  design  width  of  the  entrance  channel  is  roughly  125  feet 
between  the  jetty  heads.  During  shoaled  conditions  or  when  waves 
are  breaking  across  a  portion  of  the  entrance,  the  usable  width  of 
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Teddle  5.4 


SANTA  CRUZ  HARBOR  SHOALING  STUDY 
HARBOR  SHOALING  STATISTICS 


AVG  ENTRANCE  DEPTH  #  OF  %  CUM 


(FT,  MLLW) 

DAYS 

TOT 

% 

90-91 

<10 

0.00 

0.00 

0.00 

NOV  1- 

10-15 

75.00 

38.27 

38.27 

MAY  15 

>15 

121.00 

61.73 

100.00 

TOT 

196.00 

89-90 

<10 

0.00 

0.00 

0.00 

NOV  1- 

10-15 

16.00 

8.16 

8.16 

MAY  15 

>15 

180.00 

91.84 

100.00 

TOT 

196.00 

88-89 

<10 

0.00 

0.00 

0.00 

NOV  1- 

10-15 

12.00 

6.63 

6.63 

APRIL  30 

>15 

169.00 

93.37 

100.00 

TOT 

181.00 

87-88 

<10 

13.00 

6.10 

6.10 

OCT  1- 

10-15 

75.00 

35.21 

41.31 

APRIL  30 

15-20 

105.00 

49.30 

90.61 

>20 

20.00 

9.39 

100.00 

TOT 

213.00 

>15 

125.00 

58.69 

86-87 

<10 

10.00 

4.33 

4.33 

NOV  1- 

10-15 

65.00 

28.14 

32.47 

MAY  30 

15-20 

136.00 

58.87 

91.34 

>20 

20.00 

8.66 

100.00 

TOT 

231.00 

>15 

156.00 

67.53 

86-91 

<10 

4.60 

2.26 

2.26 

AVERAGES 

10-15 

48.60 

23.89 

26.16 

>15 

150.20 

73.84 

100.00 

TOT 

203.40 

SOURCE:  Annual  Reports  1987-*1991,  Santa  Cruz  Port  District,  Santa 
Cruz,  CA 
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channel  is  reduced.  Theoretically,  this  narrowing  of  the  usable 
channel  impacts  the  deeper  draft  vessels  more  than  the  shallow. 
According  to  EM  1165-2-1615  ("Hydraulic  Design  of  Small  Boat 
Harbors") ,  vessels  with  a  draft  of  more  than  six  feet  require  a 
channel  width  of  125  feet  while  a  width  of  75  feet  is  adequate  for 
shallower  draft  vessels.  According  to  Stan  Salonius,  who  operated 
dredges  at  Santa  Cruz  for  over  a  decade,  when  the  channel  is  at 
design  depth,  wave  breaking  does  not  impact  the  east  side  of  the 
channel  and  boats  which  need  to  get  out  or  in  can  do  so.  The  Port 
District,  however,  believes  that  the  situation  is  unsafe  and  the 
many  boaters  who  would  otherwise  be  using  the  harbor,  paying  launch 
fees ,  etc . ,  are  not  doing  so  during  such  conditions . 

Table  5.5  provides  a  selective  summary  of  the  average 
channel  dimensions  through  the  shoaling  section  of  the  harbor 
during  the  dredging  season  for  the  different  years  and  types  of 
dredge  operations  historically  used.  The  channel  dimension 
"index,"  as  defined  in  Ted>le  5.5,  has  also  been  overlayed 
(Figure  5.2)  on  the  dredging  history  of  Figure  5.1  for  each  of  the 
standard  operating  years  reported  in  the  tedale.  This  summary  does 
suggest  that  an  improvement  was  achieved  during  the  first  season  of 
operation  for  the  Seabriaht  ("1986-87  Harbor-Owned  Bypass")  when  an 
average  channel  dimension  index  value  of  7.0  (125-foot  width;  16  to 
20-foot  depth)  was  realized.  A  comparison  of  1986-87  with  the 
subsequent  seasons  listed  in  Table  5.4  suggests  that  the  standard 
set  in  1986-87  has  been  reasonably  well  maintained  since.  This  is 
due,  in  part,  to  the  Seabright  and,  in  part,  to  a  recent  lack  of 
extreme  shoaling  events.  One  explanation  for  the  lack  of  extreme 
shoaling  events  is  that,  since  dredge  acquisition  in  November  1986, 
the  weather  has  been  relatively  mild  and  the  water  levels  have  not 
been  extreme  such  that  adjacent  beaches  have  experienced  relatively 
few  significant  storm  erosion  events  which  could  mobilize  large 
amounts  of  sand  into  the  harbor.  This  pattern  may  be  changing, 
however;  two-and-a-half  months  into  the  1991-92  season  the  Port 
District  had  already  dredged  110,000  cxibic  yards. 

The  Port  District  feels  that  up  to  300,000  cubic  yards  per 
year  of  entrance  sands  can  be  managed  by  the  dredge  Seabriaht .  as 
contrasted  with  the  average  of  around  200,000  cubic  yards  per  year 
presently  removed  from  the  entrance.  The  300,000  yard  annual 
capacity  is  based  on  increased  efficiencies  achieved  when  a  large 
shoaling  event  overwhelms  the  harbor  and  the  dredge  operates  in  the 
lee  of  a  large  shoal. 

Roughly  90  percent  of  the  total  yards  removed  each  year  are 
from  the  entrance.  While  in  operation  at  the  entrance,  the  dredge 
removes  an  average  of  just  over  300  yards  per  hour.  Because  of 
pipeline  work,  etc. ,  running  time  for  the  dredge  averages  77 
percent  of  the  total  crew  time.  Therefore,  the  effective  rate  over 
all  hours  invested  is  closer  to  230  yards  per  hour.  Note  that  the 
amount  removed  per  hour  of  digging  has  averaged  near  500  cubic 
yards.  The  operational  average  is  lower  because  only  about  60 
percent  of  the  dredge  operation  hours  are  spent  actually  digging  as 
opposed  to  pump  cleaning,  etc. 
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Additional  use  of  the  present  system,  with  the  objective  of 
creating  storage  areas  capable  of  trapping  some  of  the  sand  that 
would  otherwise  impact  entrance  safety,  represents  Alternative  4 
and  is  discussed  in  Section  5.3.4.  On  the  other  hand,  simply 
dredging  more  hours  (i.e.  longer  shifts,  including  overtime,  if 
necessary)  after  a  large  storm  event  has  shoaled  in  the  harbor  is 
really  a  matter  of  using  the  present  system  more  intensively.  This 
could  substantially  reduce  the  recovery  time  following  a  shoaling 
event.  The  dredge,  however,  cannot  proceed  seaward  of  the  more 
protected  area  in  the  lee  of  the  shoal  until  entrance  waves  heights 
are  less  than  three  feet.  Therefore,  "overtime  dredging"  can  only 
proceed  so  fast.  Entrance  conditions  may  remain  too  rough  for  the 
dredge  for  several  days  following  the  storm  that  caused  the 
shoaling  event.  Nonetheless,  a  typical  30,000  cubic  yard  shoal, 
which  at  optimal  efficiencies  presently  requires  at  least  two  weeks 
to  clear,  could  be  cleared  in  as  little  as  one  week,  weather 
permitting,  if  double  shifts  are  run,  or  even  less  time  if  the 
dredge  is  run  24  hours  per  day. 

While  24-hour-per-day  episodic  dredging  was  the  procedure 
used  by  contractors  during  the  Corps  funded  days  of  phased  dredging 
(which  required  that  equipment  remain  at  Santa  Cruz  Harbor  between 
December  and  April) ,  the  Port  District  concluded  that  maintaining  a 
24-hour-per-day  crew  on  stand-by  through  the  winter  was  "very 
expensive  and  not  practical"  in  summarizing  its  operational  concept 
in  its  first  annual  report  (Santa  Cruz  Port  District,  October 
1987).  The  following  is  an  excerpt  from  that  report: 

"a)  The  Port's  objective  is  to  keep  the  harbor  operational  as 
close  to  100%  of  the  time  as  financially  possible  and  as  safety 
concerns  allow; 

b)  Although  shoaling  in  the  harbor  entrance  has  some  gross 
predictability  by  season,  it  has  no  predictability  on  a  daily 
basis; 

c)  The  harbor  entrance  has  very  little  storage  capacity;  i.e. 
it  can  shoal  up  overnight  in  an  intense  storm  which  can  deposit 
sand  at  upward  of  15,000  cubic  yards  [per  day];  dredge  crews 
need  to  be  available  immediately; 

d)  The  Port  District  would  more  than  triple  its  management 
problem  by  trying  to  keep  three  crews  ready  to  perform 

2  4 -hour-per-day  dredging ; 

e)  The  Port  District  is  remote  from  dredging  labor  pools  and 
would  have  a  difficult  time  manning  sporadic  or  continuous, 
24-hour-per-day  operations. 

It  was  with  these  parameters  in  mind  that  the  Port  District 
technical  committee  specified  a  dredge  which  would  have  a  peak 
capacity  in  excess  of  1,000  cubic  yards  per  hour  on  a 
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short  line.  This  would  equilibrate  to  250  cubic  yards  per 
hour  on  an  overall  average  basis.  2,500  [sic]  yards  per 
ten-hour  shift  stretched  from  November  to  April,  in  40-  to 
50-hour  weeks,  would  give  the  Port  operation  over  200,000 
cubic  yards  per  year.  This  was  far  in  excess  of  the  average 
at  Santa  Cruz.  The  kno\im  drawback  to  the  40-  to  50-hour 
week  single-crew  concept  was  that  even  at  5,000  yards  per 
day,  which  is  well  within  a  dredge's  capeUsility,  it  could 
take  four  to  five  days  to  create  a  useible  channel.  Still, 
the  Port  District  decided  to  take  this  option  because: 

a)  By  having  the  crew  work  continuously  (four  to  five  days 
at  10  hrs/day)  over  the  winter,  they  would  keep  a  deep 
channel  most  of  the  time,  thereby  creating  excess  storage 
capacity  for  future  storms; 

b)  Massive  sand  movement  by  storm  activity  is  unpredictable 
and  relatively  few  in  number  and  the  full-time,  single-crew 
shift  crew  would  always  be  immediately  availedsle; 

c)  Four  to  five  days  of  digging-out  time  is  an  acceptable 
timeframe;  shorter  closure  time  could  only  be  accomplished 
by  24-hour-per-day  crew  on  standby  through  the  winter;  this 
is  very  expensive  and  not  practical. 

Thus,  the  Port  District  decided  it  would  hire  one  complete 
crew  and  run  four  or  five,  ten-hour  days  per  week  from 
November  1  through  April  and  into  May,  if  necessary.  The 
loss  of  time,  due  to  daily  start-up  and  shutdown  was  a  known 
and  was  an  acceptable  loss.  The  250  yards  per  hour  of  total 
operating  hours  (40  or  50  hours  per  week)  was  acceptable." 

Five  years  later,  some  of  the  Port  District  statements  can 
be  updated .  The  overall  average  rate  of  dredging  has  been  230 
yards  per  hour  (not  quite  250  yards  per  hour) ,  operating  hours  have 
been  40  hours  per  week  and  have  typically  continued  into  May. 

Also,  while  200,000  cubic  yards  per  year  was  in  excess  of  the 
previous  (prior  to  dredge  acquisition)  average  for  Santa  Cruz,  it 
is  roughly  the  average  value  since  dredge  acquisition.  The  higher 
dredge  quantities  are  believed  to  have  resulted  in  part  from  the 
fact  that  earlier  yardages  were  pay  quantities  based  on  pre-  and 
post-dredge  surveys  which  did  not  account  for  the  extra  yards  moved 
to  keep  up  with  continued  infilling  during  dredging.  In  addition, 
more  continuous  dredging  has  led  to  less  natural  bypassing  of  sand 
during  shoaled  entrance  conditions  and,  therefore,  has  required 
more  sand  to  be  bypassed  by  the  new  dredge.  And,  as  a  final  update 
to  the  Port  District's  1987  statements,  the  anticipated  creation  of 
a  "usable  channel"  within  four  to  five  days  has  proven  to  be  only 
true  to  the  extent  that  "usable"  does  not  necessarily  imply  that 
the  entire  shoal  is  removed  or  that  the  resulting  channel  is  safe. 
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5.3.2  East  Jetty  Sealing 

The  east  jetty  has  never  been  sealed  and  is  highly  porous. 
The  original  core  elevation  is  only  ~2  feet  MLLW.  As  much  as  6,000 
yards  (an  upper  limit  suggested  by  Moffatt  &  Nichol,  1992)  may  leak 
through  the  jetty  annually.  The  jetty  is  also  frequently  walked 
upon  and  the  several  "manhole-sized”  openings  along  the  crest 
represent  a  pedestrian  hazard. 

The  prevailing  longshore  sand  transport  near  the  harbor  is 
to  the  east.  It  is  anticipated  that  the  infrequent  flows  to  the 
west  would  be  of  insufficient  duration  to  cause  east  beach  sand 
kept  out  of  the  harbor  by  jetty  sealing  to  accumulate  and  enter  the 
harbor  via  an  east  jetty  tip  shoal.  Sealing  the  east  jetty  with  a 
concrete  grout  could  keep  out  over  80%  of  the  sand  now  leaking 
through  the  structure  and  provide  a  safer  walking  surface  on  the 
crest.  This  could  represent  an  annual  benefit  of  5,000  yards  in 
reduced  dredging  requirements,  but  would  produce  negligible 
improvements  to  navigation. 

The  proposed  plan  (Plates  2a-2d)  is  primarily  face  sealing 
(350  feet)  with  only  the  outer  100  feet  receiving  a  centerline 
seal.  Sealing  the  face  of  the  jetty  is  more  effective  and  less 
costly  than  a  drilled  centerline  seal.  Face  sealing,  however,  also 
introduces  more  environmental  concerns,  including  reflected  waves 
possibly  scouring  the  east  beach.  Wave  run  up,  overtopping,  jetty 
pore  pressures,  and  local  scour  are  all  possibly  affected  by 
sealing.  Many  of  these  effects  may  be  minimal,  however,  as  most 
waves  propogate  in  a  direction  which  parallels  the  jetty  axis. 

5.3.3  Pipeline  Extension 

The  intent  of  this  alternative  (Plate  3)  is  to  reduce  the 
amount  of  westerly  moving  sand  which  reenters  the  harbor.  Based  on 
measurements  with  a  slope  array  located  southwest  of  the  harbor  in 
just  over  20  feet  of  water,  up  to  60,000  yards  per  year  of  sand  is 
potentially  transported  in  a  westerly  direction.  Moffatt  &  Nichol 
(1992)  estimate  that  annual  transport  into  the  harbor  from  around 
the  east  jetty  ranges  from  10,000  to  40,000  yards.  Most  of  the 
westerly  flows  or  "reversals"  suggested  by  the  gage  occur  during 
the  summer  when  the  dredge  is  not  in  operation.  This  type  of  flow 
pattern  is  reportedly  observed  by  swimmers  in  the  area  as  well. 
Reversals,  however,  may  be  more  frequent  in  winter  time  than  the 
gage  suggests.  Calculations  based  on  hindcast  wave  data  indicate 
about  half  of  the  westward  transport  occurs  during  the  winter  due 
to  southeast  wind  waves  (Moffatt  &  Nichol,  1978).  Another  factor 
contributing  to  localized  reversals  on  the  east  beach  is  the 
presence  of  a  counterclockwise  return  gyre  in  the  lee  (east)  of  the 
east  jetty  which  feeds  a  rip  current  along  the  jetty  and  which, 
along  with  refraction/diffraction,  tends  to  redirect  waves  more  to 
the  west  as  they  wrap  around  the  jetty  head.  A  possible  upper 
limit  of  20,000  cubic  yards  of  sand  may  be  moved  towards  the  harbor 
from  just  east  of  the  east  jetty  during  the  dredging  season.  This 
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upper  limit  is  probably  not  unrealistic,  especially  when  dredged 
sand  is  being  deposited  in  this  area  since  this  sand  is  more  mobile 
than  the  surrounding,  more  consolidated  sand. 

The  discharge  pipe  presently  terminates  on  the  beach  no  more 
than  600  feet  from  the  east  jetty.  The  dredge,  however,  has  the 
horsepower  to  pump  sand  much  further.  Extending  the  discharge  pipe 
east  over  1,000  feet  from  the  jetty  to  near  the  first  house  along 
the  east  beach  (the  reveted  "Pink  House  Point"  is  located 
approximately  1,250  feet  from  the  jetty)  should  place  the  material 
out  of  the  wave  shadow  of  the  east  jetty  and,  thereby,  reduce  the 
likelihood  of  it  being  carried  back  to  the  harbor. 

The  reverse  flows  indicated  by  the  gage  tend  to  last  on  the 
order  of  two  to  four  days.  During  this  time,  sand  deposited  on  the 
east  beach  may  travel  on  the  order  of  1,000  feet  or  less,  i.e.  if 
the  discharge  point  is  moved  over  1,000  feet  to  the  east  of  the 
east  jetty,  discharged  sands  should  not  reach  the  entrance  before 
the  predominant  easterly-moving  longshore  transport  resumes. 

Not  all  sand,  however,  can  be  placed  over  1,000  feet  east  of 
the  jetties.  Sand  is  periodically  needed  closer  to  the  jetties  for 
nourishment  of  the  beach  which  fronts  a  row  of  commercial 
establishments  there.  If,  following  initial  placement  of  roughly 
30,000  to  40,000  yards  of  annual  nourishment  sand  on  this  stretch 
of  beach  just  east  of  the  east  jetty,  the  balance  of  the  sand  were 
placed  further  east  near  Pink  House  Point,  some  amount  of  sand 
transport:  back  into  the  harbor  should  be  avoided. 

Nourishment  requirements  will  vary  significantly  from  year 
to  year  (from  none  at  all  to  60,000  yards).  The  Port  District's 
primary  dredge  leverman  for  17  years  only  recalled  one  dredge 
season  where  disposal  was  required  immediately  adjacent  to  the  east 
jetty  for  nourishment  purposes.  Typically,  the  nourishment  of  the 
beach  in  front  of  the  commercial  development  could  commence  several 
hundred  feet  east  of  the  jetty.  By  using  the  coarser  sands 
available  near  the  higher  energy  entrance  and  tip  shoals  for  this 
nourishment,  the  nourished  beach  should  remain  stable  longer  and, 
as  a  result,  contribute  less  sand  to  the  harbor  entrance. 

Although  it  is  impossible  to  predict  with  any  certainty, 
having  the  majority  of  the  sand  placed  over  1,000  feet  from  the 
entrance  should  make  a  reduction  in  harbor  dredging  on  the  order  of 
10,000  yards  possible.  Navigation  improvements  are  presumed  to  be 
negligible. 

The  most  economic  way  to  implement  this  alternative  is  to 
extend  the  pipe  easterly  over  the  course  of  the  dredging  season  in 
increments  laying  each  new  section  only  after  the  beach  has  become 
sufficiently  wide  to  allow  pipe  placement  on  high  ground.  The  pipe 
would,  of  course,  have  a  final  segment  which  runs  shore  normal  and 
terminates  at  the  high-tide  wave-runup  line. 
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Presently,  the  maximum  length  of  16-inch  ID  High-Density 
Polyethylene  (HDPE)  pipe  used  on  the  beach  is  700  feet.  This 
section  is  connected  to  the  300-foot  buried  section  of  pipe  which 
follows  the  back  beach  immediately  downcoast  of  the  east  jetty 
(Plate  3) .  To  reach  "Pink  House  Point”  via  the  back  beach, 
approximately  850  feet  of  additional  pipe  are  required. 

In  addition  to  acquiring  the  pipe,  an  additional  hour  may  be 
required  to  mobilize  and  demobilize  the  additional  pipe  each  day 
(all  pipe  must  be  stored  well  back  of  the  high-tide  line  each 
evening) .  Daily  mobilization  will  require  an  extra  hour  (at  time 
and  a  half)  from  the  mate  and  the  deck  hand.  Assuming  that  70 
percent  of  the  nominally  100-”business”-day  dredge  season  requires 
this  operation,  70  such  days  should  be  accounted  for  in  the 
operational  costs  for  this  alternative.  A  minimal  increase  in  fuel 
costs  required  to  pump  sand  further  would  also  be  incurred. 

5.3.4  Channel  Sand  Trap 

One  way  to  increase  Santa  Cruz  Harbor's  ability  to  handle 
large  Influxes  of  sand  is  to  dredge  out  additional  sand  storage 
areas  or  sand  traps.  Three  regions  have  been  proposed  for  this: 

(1)  on  the  beach  west  of  the  west  jetty;  (2)  directly  offshore  of 
the  west  jetty  dogleg;  and  (3)  along  the  entrance  channel.  Of 
these,  only  overdredging  in  the  existing  channel  can  be  safely 
accomplished  on  a  regular  basis  by  the  existing  floating  dredge 
plant. 

Trap  Capacity.  The  proposed  trap  would  rtin  roughly  between 
channel  stations  16+50  and  19+50  and  extend  beyond  the  existing 
channel  width  as  shown  in  Plate  4b.  Given  clay  layers,  jetty 
foundations,  dredging  experience,  etc.,  a  maximum  depth  of  40  feet 
below  MLLW,  as  shown,  is  possibly  attainable  in  the  short  term. 
Presently,  however,  25-  to  30- foot  depths  (as  measured  below  MLI^) 
are  frequently  dredged  during  the  normal  operation  of  the  Seabriaht 
only  to  produce  an  average  depth  throughout  the  year  between  16  and 
20  feet,  say  18  feet  (Plate  4a) .  Therefore,  for  storage  purposes, 
the  average  section  that  can  be  anticipated  throughout  the  year, 
given  continuous  channel  slope  adjustments  and  infilling,  should  be 
reduced  to  perhaps  a  30-foot  maximum  depth  (Plate  4c) . 

Storage  capacities  have  been  estimated  for  the  various 
channel  conditions  (-18  feet  typical,  -30  feet  proposed,  and  -40 
feet  maximum)  under  two  different  "shoaling  event"  scenarios. 

A  totally  closed  harbor  condition  is  assumed  to  be 
represented  by  a  shoal  elevation  of  -2  feet  MLLW  (Plate  4d) ,  i.e.  a 
depth  at  which  even  6-foot  draft  vessels  cannot  pass  at  anytime 
other  than  during  the  highest  tide  and  flat  calm  conditions. 

The  threshold  "shoaling  event"  for  hazardous  conditions  is 
assumed  to  be  represented  by  channel  depths  averaging  15  feet  below 
MLLW  (Plate  4e) .  Under  these  conditions,  the  larger  (12-foot  draft 
vessels)  cannot  pass  on  extreme  low  tides  unless  flat,  calm 
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conditions  exist.  Flat,  calm  conditions  rarely  exist  and  shallower 
draft  vessels  are  also  affected  by  entrance  breakers  which  initiate 
on  the  shallower  shoal  area  just  west  of  the  channel  and  continue 
to  spill  over  a  portion  of  the  entrance  channel.  When  the  channel 
shoals  to  around  15  feet,  it  is  logical  to  assume  that  the  tip 
shoal  area  has  shallowed  to  between  5  and  10  feet  as  it  "feeds"  the 
channel.  Therefore,  hazardous  conditions  are  consider  probable 
under  the  -15-foot  shoaling  scenario. 

To  fill  the  harbor  to  a  closed  condition  requires 
approximately  34,000,  48,000,  and  74,000  cys  for  pre-shoaling  event 
channel  depths  of  18  feet  typical,  30  feet  proposed,  and  40  feet 
maximum,  respectively.  To  fill  the  harbor  in  to  a  hazardous 
condition  requires  approximately  14,000,  28,000,  and  53,000  cys  for 
pre-shoaling  event  channel  depths  of  18,  30,  and  40  feet, 
respectively . 

Trap  Benefits.  For  a  deeper  channel  (sand  trap) ,  the 
efficiency  of  the  harbor  at  trapping  sand  travelling  alongshore  is 
sure  to  increase.  For  determining  the  benefits  of  trap  creation, 
easterly  littoral  drift  will  be  treated  as  the  primary  infilling 
mechanism  during  storms  and  the  trapping  efficiency  during  storms 
will  be  assumed  to  range  from  60%  for  the  present  dredge  practice 
to  80%  for  the  more  aggressive  dredging  practice  proposed  for  trap 
creation.  On  an  annual  basis,  60%  infilling  would  be  an  absolute 
maximum  for  the  present  dredging  practice.  It  has  been  assumed 
here,  however,  in  order  to  be  conservative  when  addressing  extreme 
events  and  because  other  contributions  to  harbor  shoaling  are  being 
neglected  in  this  analysis.  By  taking  the  estimated  trap 
capacities  and  dividing  by  the  appropriate  trapping  efficiency  we 
can  identify  the  magnitude  of  the  easterly  transport  shoaling  event 
required  to  consume  that  capacity.  Using  Table  5.1,  we  can  assign 
an  approximate  return  period  to  that  event.  Table  5.6  summarizes 
the  projected  "level  of  protection"  that  the  different  traps  would 
provide . 

The  level  of  protection  the  traps  provide  is  expressed  as  a 
return  period  for  trap  filling.  The  chance  of  equalling  or 
exceeding  various  return  period  events  for  different  periods  of 
concern  can  be  estimated  using  Table  5.2.  For  example,  in  a 
five-year  period,  the  percent  chance  of  seeing  the  harbor  shoal  to 
-15  feet  drops  to  about  67%  for  the  -30  foot  proposed  channel  trap 
from  100%  for  the  typical  -18  foot  channel  condition.  Under  either 
practice,  however,  this  analysis  suggests  that  total  closure  should 
be  infrequent. 

Another  way  to  quantify  possible  trap  benefits  is  to  examine 
the  percentage  of  the  dredge  season  during  which  the  daily  net 
easterly  transport  (interpolating  off  Table  5.3)  is  of  such  a 
magnitude  that  closure  or  hazardous  conditions  are  imminent  for  the 
different  trap  capacities. 
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Assumptions  made  for  this  analysis  will  again  include  that 
easterly  littoral  drift  is  the  primary  infilling  mechanism  during 
storms  and  that  trapping  efficiencies  will  range  from  60  to  80% 
depending  on  how  large  of  an  in-channel  trap  is  used.  It  will  be 
further  assumed  that  if  the  daily  net  easterly  transport  entering 
the  harbor  exceeds  33%  of  that  required  to  fill  the  trap,  then  that 
transport  is  part  of  a  typical  two-  to  four-day  event  made  up  of 
other  above  threshold  daily  quantities  which  will  fill  the  trap. 

The  final  assumption  is  that  the  trap  is  maintained  between  events, 
but  not  during  events.  In  other  words,  as  soon  as  an  event 
concludes,  the  dredge  immediately  restores  some  of  the  trap 
capacity  and  reestablishes  its  full  capacity  prior  to  the  next 
event . 


The  £d)ove  mentioned  assumptions  can  be  applied  to  estimate 
the  probaole  percentage  of  the  dredge  season  that  the  different 
traps  could  be  filled  (Table  5.7).  Because  of  the  assumptions  made, 
estimated  percentages  may  be  low  (optimistic)  to  the  extent  that 
successive  events  can  occur  without  an  opportunity  to  regain  trap 
capacity  between  them. 

If  we  were  to  assume  that  entrance  hazards,  wave  breaking, 
and  delays  occur  whenever  the  entrance  shoals  to  -15  feet  MLLW  or 
shallower  (and  never  when  the  harbor  is  deeper) ,  then  this  analysis 
suggests  that  the  percent  of  the  dredge  season  that  the  harbor 
experiences  such  inconveniences  would  be  reduced  from  26%  with  the 
existing  practice  to  0.4%  with  the  maintenance  of  a  -30-foot 
channel/sand  trap.  In  other  words,  the  entrance  problems  would  be 
virtually  eliminated.  This  is  probably  an  appropriate  asstimption 
for  the  initial  benefit  analysis. 

Disclaimer  On  Entrance  Waves.  The  benefit  analysis  assumes 
that  keeping  the  entrance  below  -15  feet  MLLW  would  eliminate 
entrance  hazards.  While  it  should  provide  some  significant 
improvement,  entrance  hazards  would  not  be  altogether  eliminated 
especially  considering  the  narrowness  of  the  entrance.  Without 
carrying  out  a  massive  deepening  effort  seaward  of  the  jetty  heads, 
Santa  Cruz  Harbor  will  still  be  periodically  subjected  to  waves 
which,  having  begun  to  break  near  the  west  jetty  head,  continue  to 
spill  after  encountering  the  deeper  water  over  the  channel  and  sand 
trap.  This  process  is  not  easy  to  model  numerically. 

What  can  be  better  described  with  models  is  the  response  of 
a  typical  unbroken  wave  encountering  the  deepened  entrance.  As  the 
wave  propagates  into  the  deepened  area  it  loses  height  and  gains 
speed.  This  will  tend  to  bend  the  wave  (refraction)  as  the  portion 
of  the  crest  over  the  deeper  center  travels  faster  than  the  portion 
near  the  shallower  sides.  If  the  deeper  area  is  extensive  enough 
to  cause  the  wave  crest  to  bend  to  where  it  has  essentially  aligned 
itself  with  the  lee  side  perimeter  of  the  deepened  area,  then  the 
energy  of  the  wave  is  significantly  redirected  to  the  sides. 
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However,  if  the  "hole"  is  not  broad  enough  relative  to  the 
wavelength,  then  much  of  the  initial  reduction  in  wave  height  which 
occurred  while  propagating  into  the  deeper  water  is  recovered  when 
the  lee  edge  of  the  "hole"  is  encountered,  thereby  passing  the 
energy  further  into  the  harbor  and  less  onto  the  interior  slopes  of 
the  jetties.  At  least  for  shorter  period  waves,  the  proposed  over¬ 
deepening  is  presumed  to  effectively  redirect  the  waves. 

The  preceding  discussion  focussed  on  wave  refraction;  wave 
diffraction  is  also  at  work  in  a  jettied  entrance  causing  wave 
heights  to  decay  along  the  channel  center  as  their  energy  is 
absorbed  into  the  interior  slopes  of  the  jetties  (Melo  and  Guza, 
1991) .  It  is  hoped  that  such  a  reduction  would  minimize  the  impact 
of  entrance  overdredging  on  wave  heights  further  back  in  the 
harbor. 


Trap  Maintenance.  Maintaining  the  proposed  trap  will 
require  an  additional  amount  of  sand  to  be  moved  each  year.  The 
proposed  alternative  will  only  involve  the  dredging  of  sand;  it  has 
been  assumed  that  the  clay  layer  will  be  avoided.  (Note  that 
borings  do  indicate  clay  beneath  the  jetties  and  the  slope  analyses 
done  for  this  excavation  do  consider  clay.) 

The  historic  pattern  of  generally  dredging  more  yards  in 
order  to  realize  an  increasing  average  channel  depth  and  width  can 
potentially  be  used  to  extrapolate  the  amount  of  additional 
dredging  required  to  maintain  a  -30-foot  channel.  The  channel  and 
dredging  history  in  Figure  5.2  can  be  checked  for  any  suggested 
pattern.  The  data  are  spotty  and  do  not  take  into  account  the 
change  in  method  of  payment  introduced  in  1986-87  (which  is  partly 
responsible  for  the  increase  in  reported  yards)  nor  the  variations 
in  weather  from  year  to  year.  Nonetheless,  the  record  may  be  used 
to  suggest  that  in  removing  approximately  100,000  more  yards,  the 
harbor  conditions  went  from  an  index  of  perhaps  4.5  (probably  about 
75  feet  wide  and  8-  to  12-feet  deep)  to  about  7.0  (125  feet  wide 
and  16-  to  20-feet  deep) .  This,  in  turn,  can  be  used  to  suggest 
that  at  least  100,000  cys  and  perhaps  as  much  as  150,000  cys  of 
additional  sand  may  have  to  be  removed  to  consistently  achieve  the 
-30-foot  depth  over  the  trap  dimensions.  In  other  words,  total 
annual  dredging  could  be  in  the  300,000-  to  350,000-cys  range. 

As  an  absolute  minimum,  the  additional  yards  required  to 
maintain  the  -30-foot  condition  would  be  the  amount  required  over  a 
single  dredge  cycle  to  dig  down  to  -40  feet  (recognizing  that, 
given  continuous  channel  slope  adjustments  and  infilling,  this  will 
soon  become  the  -30-foot  condition  proposed) .  This  quantity  is 
about  40,000  extra  cubic  yards.  In  other  words,  total  annual 
dredging  should  be  at  least  240,000  cys. 

As  an  absolute  maximum,  the  ratio  of  storage  volumes  below  a 
-15-foot  shoal  (with  the  proposed  -30-foot  channel  versus  to  a 
typical  -18-foot  channel)  can  be  used  to  scale  up  the  dredging 
quantity  to  be  anticipated  in  maintaining  the  -30-foot  condition. 
The  -30-foot  channel  has  a  28,000-cy  capacity;  the  -18-foot  channel 
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has  a  14,000-cy  capacity,  i.e.  the  -30-foot  channel  has  twice  the 
storage  below  a  -15-foot  shoal.  From  this  it  is  possible  to 
suggest  that  up  to  twice  the  dredging  would  be  required  annually, 
i.e.  400,000  cys.  Since  this  is  less  than  the  maximiim  estimate  of 
net  longshore  transport  near  the  harbor,  it  is  not  an  impossible 
figure.  Furthermore,  if  we  integrate  the  daily  transport 
quantities  in  Table  5.3  using  the  previously  suggested  conservative 
(short-term)  infill  rate  of  80%,  the  result  is  also  400,000  cys  per 
year. 


The  sediment  budget  can  also  be  examined  for  estimates  of 
the  increased  dredging  requirement  associated  with  maintaining  the 
-30-foot  channel.  The  present  dredging  quantity  (approx  200,000 
cys)  is  presumed  to  be  composed  of  about  30,000  cys  from  seasonal 
influxes,  aeolian  transport,  and  leakage  through  the  jetties  plus 
either  about  35%  of  the  maximum  net  longshore  transport  (500,000 
cys)  or  about  60%  of  the  minimum  net  longshore  transport  (300,000 
cys)  for  the  balance  (see  Figure  2.3).  For  the  deeper  entrance,  it 
is  possible  on  an  annual  basis  to  see  perhaps  60%  (the  maximum 
infill  rate  for  longshore  transport)  of  500,000  cys  (the  upper 
limit  estimate  of  net  longshore  transport)  entering  the  harbor, 
i.e.  300,000  cys.  Assuming  that  the  total  input  from  other  sources 
remains  relatively  constant  at  30,000  cys,  the  maximum  dredging 
requirement  suggested  from  the  sediment  budget  would  be  around 
330,000  cys.  This  figure  is  near  the  center  of  the  range  suggested 
by  the  previous  three  methods  (240,000  to  400,000  cys)  and  quite 
close  to  the  300,000  to  350,000-cy  estimate  extrapolated  from  the 
historic  dredging  patterns;  therefore,  330,000  cys  will  be  used  as 
the  best  estimate  for  annual  dredging  requirements  with  the  deeper 
entrance. 

For  the  initial  analysis,  it  can  be  assumed  that  an 
additional  130,000  cys  is  removed  per  year.  This  will  require  at 
least  a  50%  increase  in  operating  hours  from  the  dredge.  As 
discussed  in  the  section  on  existing  conditions,  additional  dredge 
operation  is  limited  by  weather,  overtime  pay,  etc.  Such  increased 
use  could  also  result  in  reduction  in  the  life  expectancy  of  the 
dredge. 

5.3.5  Offshore  Sand  Trap 

The  concept  behind  this  alternative  is  to  use  a  larger,  more 
seaworthy  dredge  (clam  shell  or  hopper)  to  increase  water  depths 
over  an  extensive  area  off  of  the  harbor  entrance.  The  preliminary 
dimensions  of  the  excavation  and  disposal  site  are  shown  in  Plates 
5a  and  5b,  respectively.  The  deeper  water  created  by  the  trap  is 
intended  to  reduce  breaking  surf  as  well  as  requirements  on  the 
Seabriaht.  The  operation  that  is  still  required  of  the  Seabriaht 
is  presumed  to  be  mostly  limited  to  the  relative  calm  of  the 
channel  and  not  beyond  the  jetties. 
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The  offshore  trap  would  be  excavated  in  the  fall  and 
represent  a  significant  modification  to  adjacent  bathymetry 
initially.  As  the  winter  season  progressed,  the  trap  would  fill 
and  its  effect  on  the  harbor  would  be  less  pronounced. 

Even  with  the  trap  at  its  full  dimensions,  it  is  difficult 
to  model  the  exact  improvement  that  it  would  provide.  Modeling  of 
wave  transformations  (refraction,  diffraction,  and  shoaling)  to  the 
jettied  entrance  reveal  no  clear  or  patterned  differences  between 
the  results  for  pre-harbor,  post-harbor,  and  offshore  sand  trap 
conditions  (see  Plates  5c  through  5h) .  The  Corps'  model  RCPWAVE 
was  used  which  relies  on  the  mild  slope  assumption  (which  was 
likely  violated  by  the  input  bathymetry) .  Test  cases  examined  the 
transformation  of  typical  10-  and  17-second  waves  approaching  the 
harbor  from  215  degrees  at  the  40-foot  depth  contour.  Field 
observations,  of  course,  do  suggest  that  waves  which  are  not 
necessarily  large  enough  to  break  in  the  channel  still  do  so 
because  they  have  been  tripped  by  shallow  conditions  adjacent  to 
the  channel.  A  general  deepening  of  the  surrounding  area  could 
improve  this  situation.  For  the  initial  benefit  analysis,  it  is 
assumed  that  wave  breaking  is  sufficiently  reduced  by  the  trap  so 
that  all  the  present  navigation  impacts  can  be  offset.  It  is 
further  assumed  that  the  reduction  in  sand  entering  the  harbor  each 
year  is  on  the  order  of  half  the  200,000  cubic  yards  removed  from 
this  area  off  the  entrance,  thereby  reducing  Seabriaht  operation 
requirements  by  as  much  as  100,000  cubic  yards. 

The  proposed  24-hour-per-day  contract  dredging  would  be  able 
to  create  the  trap  in  three  to  four  weeks  time.  The  larger  dredge 
is  limited  as  to  how  close  it  can  get  to  the  shore.  Cables 
associated  with  wave  gages,  etc.  in  the  area  must  also  be  avoided. 
The  trap  plan  presumes  the  dredge  cannot  go  landward  of  the  15-foot 
MLLW  depth  contour.  It  is  recognized,  of  course,  that  the  operator 
may  be  able  to  get  further  towards  shore  on  higher  tides  and  that 
in  excavating  to  -25  feet  MLLW,  additional  material  from  the 
adjacent  shallower  areas  will  slough  into  the  excavated  area, 
increasing  the  total  dredge  quantity  and  possibly  the  entrance 
improvements  as  well.  The  optimal  size  of  the  offshore  trap  would 
most  likely  be  established  through  trial  and  error. 

Disposal  of  the  dredged  sand  has  been  assumed  to  be  between 
the  15-  and  20-foot  MLLW  depth  contours  such  that  the  sand  will  be 
close  enough  to  shore  to  keep  the  sand  in  the  downcoast  littoral 
system.  However,  if  nearshore  disposal  is  not  allowed  because  of 
the  Monterey  Bay  National  Marine  Sanctuary  (see  Section  5.5),  then 
the  sand  may  have  to  be  pumped  to  the  beach. 
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5.3.6  Fixed  Jet  Pumps 

This  system  is  intended  to  be  an  all-weather  supplement  to 
the  existing  dredge  system,  capable  of  maintaining  the  harbor  at 
times  when  weather  conditions  are  unfavorable  or  unsafe  for 
operating  the  floating  dredge.  The  primary  benefits  would  come 
from  the  elimination  of  hazardous  depths  within  the  channel  (safer 
navigation)  and  from  reduced  requirements  on  the  existing  floating 
dredge . 


The  simplest  form  of  a  jet  pump  or  eductor  system  has  been 
assumed  for  this  initial  analysis.  Modifications  to  this  basic 
concept,  such  as  the  "zipper”  fixed  pipeline-type  system  in  use  at 
Rosarito,  Baja  California  or  incorporation  of  fluidizers,  could  be 
investigated  if  any  further  study  were  merited.  The  system 
proposed  would  be  similar  to  an  experimental  sand -bypassing  plant 
operated  in  the  late  1970 's  at  Santa  Cruz  and  would  use  eductors 
(Plate  5a)  located  in  the  entrance  channel  (Plate  5b) .  The 
experimental  system  was  only  capable  of  bypassing  about  100  cys  per 
hour;  the  proposed  system  would  incorporate  8-inch  jet  pumps  with 
16-inch  lines  and  be  capable  of  about  500  cys  per  hour  (1,000  cys 
per  hour  at  absolute  peak  efficiencies) .  This  increased  capability 
is  necessary  to  help  ensure  that  the  system  can  continue  to  operate 
during  times  of  high  shoaling.  In  the  late  1970 's,  the  harbor 
shoaled  to  the  point  where  the  water-intake  pipe,  which  supplied 
the  experimental  system  and  was  located  near  the  back  of  the  harbor 
entrance,  became  covered  with  sand  and  clogged,  reducing  production 
rates  substantially. 

The  experimental  plant  experience  also  raised  an  interesting 
hypothesis  regarding  eductors  located  seaward  (southwest)  of  the 
channel  near  the  tip  shoal.  Shoaling  histories  with  and  without 
the  bypass  plant  did  not  reveal  significant  differences  in  the 
shoaling  patterns  or  rates.  One  of  the  explanations  given  for  this 
was  that  much  of  the  material  that  was  pumped  would  have  naturally 
bypassed  the  entrance  had  the  system  not  been  operated.  One  such 
"tip  shoal"  educator  is  shown  as  an  optional  installation  in  Plate 
5b  primarily  for  the  possible  benefit  of  reduced  wave  breaking  by 
forming  a  crater  where  the  tip  shoal  usually  forms  off  the  west 
j  etty . 


The  proposed  system  would  include  eductor  mounts  or  stop 
structures  similar  to  those  developed  for  Oceanside  Harbor  (Plate 
5c)  to  limit  excavation  depth  and  would  include  the  principal 
components  outlined  in  Plate  5d.  The  800  horsepower  (hp)  booster 
slurry  pump  indicated  is  assumed  adequate  for  the  present  disposal 
practice  on  Twin  Lakes  Beach  east  of  the  jetty,  however,  this  may 
need  to  be  upgraded  to  1,000  hp  in  order  to  reach  Pink  House  Point 
under  the  extended  discharge  pipe  alternative. 
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Jet  pimps  are  self-metering  devices  requiring  little 
operator  intervention  as  they  have  no  moving  parts  outside  of  the 
pump  house.  However,  kelp  and  other  debris  may  inhibit  the 
entrainment  of  the  sand/water  slurry  into  the  mixing  chamber. 
While  kelp  and  other  debris  problems  were  not  highlighted  in  the 
reports  found  on  the  experimental  jet-pump  system  of  the  late 
1970 's,  they  should  not  be  overlooked.  A  mechanical  chopper  had 
to  be  installed  on  the  suction  head  of  the  Seabriaht  to  slice  up 
debris  and  kelp  because  their  presence  was  often  requiring  over 
100  pump  cleanings  in  a  10-hour  shift. 

To  alleviate  clogging  problems  associated  with  kelp  and 
debris,  a  pair  of  high  pressure  "clear  water"  nozzles  (not  shown 
on  the  plates)  is  presumed  to  be  a  part  of  the  proposed  design. 
These  nozzles  will  be  mounted  around  the  mixing  chamber  entrance 
to  act  as  water  knives  slicing  up  kelp  wads,  etc.  With  a 
5/8-inch  c .  meter  opening  producing  170-foot-per-second 
velocities,  these  nozzles  have  been  successful  for  years  at 
keeping  kelp  and  debris  out  of  the  suction  ports  on  the  fixed 
dredge  system  in  use  at  Rosarito,  Baja  California.  Even  with 
these  nozzles  in  place,  the  operation  must  still  be  presumed  to 
require  periodic  backf lushing,  eductor  clearing  with  grapples 
deployed  from  a  work  boat,  and  even  occasional  raising  of  the 
educator  -  using  a  work  boat  -  from  its  mount  (buoyancy  bottles, 
etc.  would  be  used  to  facilitate  this) . 

Jet  Pump  Benefits.  The  proposed  system  should  be  capable 
of  moving  at  least  150,000  cys  per  year.  The  deeper  craters 
created  by  the  pumps  should  create  a  reduction  in  entrance 
breaking  conditions  similar  to  that  suggested  for  the  entrance 
sand  trap.  The  jet  pumps,  presumed  here  to  be  more  "all  weather" 
than  the  floating  dredge,  should  be  able  to  maintain  an  overdeep 
entrance  more  consistently  than  the  proposed  floating-dredge 
maintained  trap.  The  size  of  the  craters,  however,  is  such  that 
the  longer  period  waves  entering  the  harbor  are  less  likely  to  be 
affected  by  them  (see  discussion  of  "hole"  size  versus  entrance 
waves  in  the  Channel  Sand  Trap  section) .  Davis  (1992) 
demonstrated  with  a  steady  state  spectral  wave  model  that  a 
single  crater  50  feet  in  diameter  and  17  feet  deeper  at  its 
center  than  the  surrounding  approximately  uniform  30-foot  depths 
will  tend  to  cause  a  typical  17-second  wave  to  diverge  and  lose 
height  only  slightly  before  quickly  recovering  much  of  its 
initial  height  and  heading  once  the  back  edge  of  the  crater  is 
encountered.  The  sequence  of  two  to  three  adjacent  craters  shown 
in  Plate  5b,  however,  was  not  modeled  and  may  reduce  entrance 
breaking  conditions  somewhat.  For  the  initial  benefit  analysis, 
this  alternative  is  credited  with  offsetting  all  the  present 
navigation  impacts. 

In  addition  to  navigation  benefits,  the  fixed  jet-pump 
sand  bypass  system  will  reduce  the  use  of  the  existing  floating 
dredge.  Of  the  150,000  cys  per  year  anticipated  to  be  moved  by 
this  system,  as  much  as  50,000  cys  must  be  viewed  as  sand  that 
otherwise  would  have  bypassed  the  entrance  were  this  more 
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aggressive  dredging  practice  not  in  effect.  The  seune 
overdredging  logic  presented  in  the  channel  sand  trap  discussion 
has  been  used  here.  This  implies  a  net  dredge-use  "savings"  of 
cdsout  100,000  cys. 

5.3.7  Mobile  Jet  Pump 

This  alternative  is  illustrated  in  Plate  6a  and  is  based 
on  the  sand  bypass  plant  at  Indian  River  Inlet,  Delaware 
(Clausner  et  al,  1991)  shown  in  operation  in  Plates  6b  and  6c.  A 
crane-mounted  jet  piimp  would  be  used  to  mine  the  sand  on  the  west 
beach  and  create  a  storage  area  for  sand  traveling  eastward, 
potentially  keeping  it  from  the  entrance  channel.  While  this  is 
not  as  directly  beneficial  to  the  channel  as  removing  sand 
directly  from  the  entrance,  the  jet  pvunp  does  operate  more 
efficiently  on  the  beach  than  in  the  channel  and  may  draw  down 
the  adjacent  beach  enough  to  reduce  wave  breaking  adjacent  to  the 
channel.  Based  on  this,  the  initial  benefit  analysis  will  assume 
that  roughly  half  of  the  present  navigation  impacts  could  be 
offset  by  implementing  this  alternative.  There  is  no  way  to 
determine  exactly  how  much  of  the  storage  created  by  mining  the 
west  beach  will  be  used  for  sand  that  otherwise  would  have  ended 
up  in  the  harbor,  but  it  is  assumed  for  the  initial  analysis  that 
at  least  half  of  the  mined  quantity  (50,000  cys)  would  be  kept 
from  the  entrance,  thereby,  reducing  the  annual  operation 
requirements  of  the  Seabriaht. 

To  take  advantage  of  the  Port  District's  existing  crane, 
the  proposed  system  is  scaled  down  somewhat  from  the  8-inch  jet 
pump  and  135-ton  crawler  crane  in  use  at  Indian  River.  The 
proposed  system  will  use  a  6-inch  jet  pump  deployed  from  the  Port 
District's  70-ton  mobile  crane  operating  on  steel  mats  placed  on 
the  beach.  Sand  mined  from  the  beach  west  of  the  west  jetty 
would  be  pumped  to  the  east  beach.  The  crane  would  be  used  to 
place  the  jet  pump  in  approved  areas  that  are  well  suited  for 
mining.  The  jet  pump  would  form  craters  as  it  buries  itself 
(Plate  6c) .  When  mining  was  complete,  or  if  the  jet  pump  became 
blocked,  the  crane  would  lift  the  jet  pump  from  the  crater  and 
begin  the  process  again  at  a  new  position. 
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5 . 4  Economic  Analysis 


The  economic  benefits  for  any  alternative  which  would  reduce 
the  amount  of  sand  reaching  the  harbor  or  provide  for  additional 
dredging  in  or  near  Santa  Cruz  Harbor  are  two-part:  (1)  the 
tangible  benefits  associated  with  improving  the  entrance 
conditions  so  that  additional  navigation  benefits  will  be 
realized  primarily  over  a  period  including  December  and  January 
in  which  the  shoaling  is  most  severe,  and  (2)  a  partial 
substitution  benefit  for  achieving  improved  entrance  conditions 
with  an  alternative  means  so  that  some  of  the  dredging  performed 
by  the  Santa  Cruz  Harbor  dredge  Seabriaht  is  offset.  From  the 
Corps  of  Engineers  (Federal)  perspective,  the  primary  benefits 
will  be  associated  with  providing  additional  boating-related 
opportunities  through  increased  dredging;  however,  the  additional 
dredging  beyond  this  requirement  will  offset  existing  dredging 
costs  and  are  considered  to  be  NED  benefits  also. 

A  Santa  Cruz  Port  District  questionnaire  (the  "survey"), 
developed  to  identify  the  navigation  related  problems  of  the 
existing  harbor  was  distributed  by  the  Santa  Cruz  Port  District 
(SCPD)  to  approximately  200  of  their  boaters.  These 
questionnaires  were  mailed  in  December  1991;  100  completed 
questionnaires  have  been  received  by  SCPD  and  provided  to  us  for 
use  in  the  benefit  analysis.  (See  Attachment  1  to  this  section.) 
These  results  helped  the  analysis  identify  the  concerns  of  the 
boaters;  in  addition,  tabulation  of  these  results  were  used  to 
quantify  parameters  used  in  the  evaluation;  specifically, 
increase  in  fish  catch  and  recreation. 


5.4.1  Increased  Navigation  Use 

There  are  approximately  1100  vessels  berthed  at  Santa  Cruz 
Harbor  year  round  of  which  1,000  are  berthed  permanently  and  100 
are  transient.  Of  the  permanently  berthed  vessels,  for  which 
benefits  are  claimed,  20  percent  are  commercial  fishing  boats, 
and  80%  recreational  boats.  For  the  benefits  categories  that 
have  been  identified,  the  assessed  magnitude  of  the  annual 
benefits  are: 


(a)  Savings  in  delay 

(b)  Increase  in  fish 

(c)  Charter  boats 

(d)  Recreation 

(e)  Safety 

Total 


time  $  50,000 

catch  $  96,000 

$  5,000 

$  43,000 
N.A 
$194,000 


Savinas  in  Delay  Time.  The  savings  in  delay  time  are 
limited  to  the  200  commercial  boaters.  Under  existing  conditions 
there  are  approximately  10  days  per  year  that  commercial 
fishermen  encounter  delays  of  approximately  20  minutes  per  trip. 
The  operating  costs  of  the  commercial  boats  are  estimated  to  be 
approximately  $75  per  hour.  The  annual  benefit  equals  200 
(boats)  X  10  (trips)  x  1/3  (hours)  x  $75/hour  =  $50,000. 
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Increase  in  Fish  Catch.  The  estimate  for  the  increase  in 
fish  catch  is  based  on  Table  18  of  the  annual  fish  catch  report 
prepared  by  the  California  Department  of  Fish  and  Game  which 
specifies  the  species  of  fish  caught  commercially  at  Santa  Cruz  and 
their  value.  In  1990,  considered  to  be  a  representative  year, 
approximately  4.5  million  pounds  of  fish  were  reported  caught  at 
Santa  Cruz,  valued  at  $2.3  million.  The  Santa  Cruz  boater  survey 
indicated  that  the  fishermen  would  actively  fish  approximately  10 
more  days  per  year  under  ideal  entrance  conditions  which  equates  to 
a  10%  increase  in  effort.  Consultations  were  conducted  with  the 
regional  representative  of  the  California  Department  of  Fish  and 
Game.  It  was  determined  based  on  these  discussions  that  a 
significant  portion  of  the  fish  landed  at  Santa  Cruz  would  not  be 
affected  by  improved  entrance  conditions  due  to  seasonality 
cons idt. ..-at ions  and  the  quota  restrictions  on  specific  species  of 
fish.  Of  the  4.5  million  fish  landed  at  Santa  Cruz  approximately  2 
million  of  these,  potentially,  could  increase  with  additional 
fishing  effort.  Based  on  these  discussions  it  was  determined  that 
a  10%  increase  in  fishing  effort  would  result  in  an  increase  in 
fish  catch  of  207,000  pounds  valued  at  $96,000. 

Charter  Boats.  Of  the  several  charter  boat  companies 
operating  out  of  Santa  Cruz  Harbor,  two  continue  to  have  operating 
problems  and  economic  (NED)  losses  associated  with  the  current 
shoaling  problems. 

These  two  charter  companies  have  relatively  deeper  draft 
vessels  which  have  been  and  will  continue  to  be  impacted  at  times 
by  shoaling  within  Santa  Cruz  Harbor.  Approximately  10  to  12 
charters  per  year  are  cancelled  due  to  the  shoaling,  for  each 
company.  Typically,  two  of  these  trips  are  permanently  lost  and 
not  made  up  later.  The  average  economic  (NED)  loss  is  $1,250  per 
trip.  For  each  company  the  NED  loss  is  $1,250  x  2  =  $2,500,  or 
$5,000  per  year  for  the  two  companies. 

Recreation.  While  there  are  approximately  800  recreational 
boaters,  based  on  the  survey  many  do  not  recreate  during  the  winter 
months  when  shoaling  occurs,  nor  do  they  intend  to  even  under  ideal 
entrance  conditions.  However,  for  those  that  do,  there  will  be 
some  additional  opportunity  to  recreate  during  the  winter  months. 

We  have  determined  that  approximately  330  of  the  recreational  boats 
will  use  the  harbor  5  additional  days.  Also,  the  survey  indicates 
that  on  average  there  are  on  average  2.7  people  per  boat.  Based  on 
the  recreation  evaluation  guidance  (Chapter  6:  ER  1105-2-100),  the 
unit  day  value  of  this  specialized  recreation  is  $9.60. 

The  total  annual  estimated  recreation  benefit  for  Santa  Cruz 
Harbor  associated  with  year-round  improved  maintenance  is  330 
(trips)  X  2.7  (people)  x  5  (days)  x  $9.60/day  =  $43,000. 

Safety.  A  safety  concern  exists  under  current  conditions  at 
Santa  Cruz  Harbor  which  could  be  relieved  by  a  project.  The 
harbormaster  has  indicated  that  three  lives  have  been  lost  due  to 
boating  accidents  in  the  harbor  entrance.  The  potential  for 
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capsizing  or  running  aground  still  exists.  For  the  past  several 
years,  at  least  one  month  of  each  winter  season  has  had  dangerous 
conditions.  Under  such  conditions,  patrol  boats  must  stop  traffic 
and  provide  warnings,  especially  to  those  vessels  from  out  of  the 
area.  Typically,  since  1985,  there  have  been  150  patrol  boat 
response  cases  annually,  20  percent  occurring  within  the  harbor  and 
harbor  entrance.  Waves  breaking  at  the  entrance  also  attract 
surfers;  the  commingling  of  boats  and  surfers  In  the  entrance 
creates  another  dangerous  situation. 

A  calmer  entrance  would  provide  for  safer  boating  conditions  as 
well  as  discourage  surfers  from  using  the  harbor  area.  While  this 
may  result  In  some  minor  reductions  In  patrol  time,  under  current 
Corps  practices  no  monetary  benefit  can  be  claimed  for  a  general 
Increase  In  safety. 

5.4.2  Savings  In  Dredge  Costs 

The  other  aspect  of  the  quantification  of  the  economic 
benefits  Is  the  value  of  substituting  an  alternative  dredging 
system  (at  a  lower  cost)  for  some  of  the  current  dredging.  For 
purposes  of  the  economic  evaluation,  the  benefit  would  be  the  net 
savings  in  variable  costs  by  a  partial  substitution/elimination  of 
the  existing  dredging. 

A  benefit  Is  claimed  for  savings  In  operation  of  the  dredge 
Seabrlaht.  It  is  anticipated  that  an  alternative  system  would  not 
replace  the  Seabrlaht  but  would  make  it  possible  for  the  Seabrlaht 
to  operate  less  often  and  save  costly  operating  hours.  For 
practical  purposes  It  Is  necessary  to  develop  this  estimate  on  a 
unit  basis  (cost  or  savings  per  cubic  yard  of  dredging)  and  there 
are  several  estimates  of  the  cost  per  cxibic  yard  of  dredging  the 
entrance  at  the  Santa  Cruz  Harbor.  Actually,  we  should  use  the 
change  in  variable  cost  with  respect  to  the  change  in  yards 
dredged.  Without  a  very  sophisticated  economic  model  to  isolate, 
in  controlled  situations,  the  operating  cost  for  the  Seabrlaht  with 
different  quantity  requirements  we  must  rely  on  annual  estimates  of 
variable  cost  (per  cubic  yard)  for  dredging  of  the  entrance 
channel.  It  should  be  recognized  that  this  unit  variable  cost  is 
not  a  true  constant;  initially,  unit  costs  will  be  high  due  to 
start-up  costs;  then,  the  first  material  to  be  dredged  is  in 
shallow  waters  and  most  accessible,  which  causes  average  unit  costs 
to  decrease.  Finally,  as  the  dredging  operation  extends  deeper  In 
the  entrance  and  to  the  edges  of  the  dredged  area,  the  unit  costs 
will  again  Increase.  Typically,  companies  attempt  to  structure 
their  operations  so  that  they  are  beyond  the  point  where  unit  costs 
are  decreasing,  but  where  they  are  still  "low".  Also,  some  costs, 
while  variable,  do  not  necessarily  change  smoothly  and  uniformly 
with  the  size  of  the  operation.  For  example,  some  maintenance  of 
equipment  Is  performed  Irrespective  of  use,  and  labor  Is  hired  and 
fired  not  per  cubic  yard,  but  basically  on  a  fixed-time  contract 
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covering  an  extended  period.  Nonetheless,  for  the  purposes  of  this 
evaluation,  we  have  developed  a  single  unit  variable  cost  of  the 
current  dredging  program  in  order  to  evaluate  the  "substitution" 
benefit. 

Since  the  acquisition  of  the  Santa  Cruz  Harbor  dredge, 
Seabriaht .  there  have  been  five  dredging  years,  1986-87,  through 
1990-91.  (See  Annual  Dredge  Reports.  Santa  Cruz  Port  District.) 
Simply  comparing  the  Santa  Cruz  Port  District's  variable  costs  and 
cubic  yards,  the  annual  average  variable  cost  is  between  $1.09  and 
$1.58;  adjusting  for  inflation,  the  range  is  between  $1.25  and 
$1.65.  It  should  also  be  noted  that  it  is  not  the  intention  of  any 
alternative  to  replace  the  Seabriaht .  and  the  most  any  alternative 
is  projected  to  reduce  the  dredge  operations  is  one  month  per 
year.  With  a  with-project  condition  utilizing  one  of  the 
alternatives  developed  during  this  study,  the  Seabriaht  might  start 
operating,  for  example,  two  weeks  later  and  end  two  weeks  earlier. 
The  variable  cost  of  one  month's  operation  of  the  dredge  has  been 
determined  by  the  Port  District  to  be  $75,000.  This  value  is 
considered  a  "cap"  or  upper  limit  on  the  annual  replacement 
benefit. 

Unit  Cost.  Using  the  Santa  Cruz  Harbor  District's  calculations 
of  variable  cost  for  FY  87  through  FY  91  from  their  annual  reports, 
the  average  variable  cost  is  $1.40.  This  is  used  as  a  variable 
saving  up  to  the  "cap"  of  $75,000. 

5.4.3  Benefits  by  Alternative 

Six  possible  action  alternatives  have  been  identified  as 
part  of  this  study.  Each  potentially  contributes  to  the  two 
benefit  categories.  Navigation  and  Savings  in  Dredging.  These 
alternatives  and  their  impacts  are  described  more  fully  elsewhere 
in  the  report.  The  tabulation  below  provides  a  summary  of  the 
benefits  gained  per  alternative  in  the  two  benefit  categories. 
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TABLE  5.8 

AMMUAL  BEMBTITB  BY  ALTBRIIATiyB 


1 

ATTACHMENT  1 

1  — , 

CCl'jXi 

1 

Santa  Cruz  Harbor  Survey 

1)  Type  of  Boat?  r-— i  (Optional) 

[]  Motor  .Length:  Name: 

[]  Sail  -  Address: 

Sail  w/  auxilliary  Draft: 

()  Self  Propelled  -  Phone  No: 

2)  Primary  Dse:  []  Commercial  []  Recreational 

3)  What  is  your  primary  boating  activity  when  leaving  the  harbor? 

[]  Fishing  []  Diving  ^  Cruising/Sailing  []  other _ 

4)  If  you  fish,  what  species  of  fish  do  you  catch? (total  Ibs/yr?) 

££££!££  LBS/YR  SPECIES  LBS/YR 


5)  On  average,  how  many  people  are  on  board  (including  self)?  | Cj  | 

6)  Row  many  times  per  year  do  you  use  your  boat  on  open  water?  |^0  | 

7)  How  many  days  each  month  do  you  tedce  your  boat  out  of  the  Szmta  Cruz 
harbor  entrance? 


Months: 


J  F  M  A  M  J  J  A  S  O  N  D 


No  of  Days:  Pm 


&  b  G 


8)  Does  harbor  shoaling  or  wave-breaking  in  the  channel  affect  your 
activities?  Yes  []  No  Please  describe  any  incidents  after 

11/86,  giving  dates,  wave  heights  and  portion  of  entrance  affected 
by  breaking,  plus  dollar  damage,  if  zmy. 


9)  Does  the  current  dredging  practice  (5mo/yr  during  winter  since 
11/86)  affect  your  activities  moving  in/out  or  aroxind  the  harbor? 
[)  Yes  1^  No  Please  explain. 


10)  How  many  ofiCR  days  per  year  woxild  you  use  Santa  Cruz  harbor  if  a 
fully  maintained,  year-round  solution  to  the  shoaling  problem 
were  found?  0  [)  1-5  .()  ‘6-10  []  11-20  []  more  than  20 


also  see  back  page... 


Please  use  extra  sheets  of  paper  for  additional  cosonents  to  any  questions 


11)  Please  comment  on  some  of  the  alternatives  that  are  being 
considered  individually  and  in  combination. 

a.  Continuing  the  present  dredging  program 


b.  Jet  pumps  -  an  all-weather  supplement  which  dredges  harbor  sands. 
This  system  would  also  reduce  wave  brezdcing  at  the  harbor  entremce 


c.  Sealing  west  and/or  east  jetty  to  halt  sand  movement  through  them. 


d.  Extending  the  present  dredge  discharge  pipeline  toward  Black's 
Point  to  reduce  westerly  moving  sand  from  re-entering  the  harbor. 


e.  A  sand  trap  (pit)  preferably  located  in  the  harbor  entrance,  ie. 
overdredgihg  entrance,  to  provide  additional  sand  storage  and  reduce 
entrance  wave  breaking. 


f.  Other  Solutions???? 


12)  We  are  working  with  the  Corps  of  Engineers  on  the  shoaling  and 
surge  problems  at  Santa  Cruz  harbor.  Are  there  any  other  problems  that 
we  might  address  concerning  Santa  Cruz  harbor? 


Please  return  completed  survey  to  Santa  Cruz  Port  District,  135 
5th  Avenue,  Santa  Cruz,  CA,  95062  (a  self -addressed,  stamped 
envelope  is  provided) . 


5 . 5  Environmental  Considerations 

5.5.1  General 

For  all  of  the  alternatives  except  the  Offshore  Sand  Trap, 
adverse  environmental  impacts  are  expected  to  be  of  small 
consequence  and  temporary.  If  the  Offshore  Sand  Trap  is  selected 
for  further  study,  the  environmental  impact  to  the  submarine 
habitat  will  have  to  be  addressed  and  the  appropriate  mitigation 
measures  developed. 

5.5.2  Endangered  Species 

None  of  the  project  alternatives  will  have  any  direct  impact 
on  individuals  or  critical  habitat  of  any  species  protected  by 
state  or  federal  law,  or  of  any  species  of  special  concern.  There 
is  the  possibility  that  the  Offshore  Sand  Trap  alternative  may  have 
some  adverse  impact  on  marine  mammals  foraging  in  the  trap  or 
disposal  areas. 

5.5.3  Cultural  Resources 

The  only  possible  cultural  resources  in  the  project  area  are 
shipwrecks.  All  of  the  alternatives  except  the  Offshore  Sand  Trap 
are  sited  in  places  which  have  been  previously  disturbed  or 
filled.  Appropriate  survey  work  to  verify  the  presence  or  absence 
of  shipwrecks  or  artifacts  will  have  to  be  undertaken  prior  to 
excavation  of  the  Offshore  Sand  Trap. 

5.5.4  Conclusions 

The  Offshore  Sand  Trap  will  require  an  environmental  impact 
statement  and  the  development  of  mitigation  to  compensate  for  the 
loss  of  benthic  habitat.  The  other  alternatives,  either  singly  or 
in  combination,  are  not  expected  to  have  any  significant  adverse 
impacts.  For  additional  information,  a  Preliminary  Environmental 
Assessment  is  attached  as  Appendix  C. 
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6.0  COORDINATION,  PUBLIC  VIEWS  AND  COMMENTS 


At  the  initiation  of  the  study,  a  public  workshop  was  held  at 
the  harbor  on  16  July  1991.  Over  2,000  public  notices  were 
distributed  in  advance  of  the  workshop,  including  to  all  harbor 
tenants,  and  to  governmental  agencies  and  other  organizations  known 
to  be  concerned  with  the  area.  The  meeting  itself  was  attended  by 
about  30  non-Corps  individuals,  a  number  of  whom  were  representing 
local  groups  or  agencies. 

After  preliminary  information  was  in  hand  concerning  several 
alternatives  under  study,  an  all-day  working  meeting  was  held  on  31 
October  1991  with  the  local  sponsor's  Dredging  Committee,  at  their 
offices  in  Santa  Cruz. 

During  the  fall  of  1991,  the  Port  District  distributed  a  survey 
form,  soliciting  information  that  would  be  relevant  to  the  study. 
Approximately  200  copies  were  distributed,  representing  a  sample  of 
about  20%  of  the  permanent  beirth  holders  in  the  harbor.  About 
one-half  of  the  forms  were  returned  and  provided  to  the  Corps  for 
ana?ysis.  Responses  provided  information  about  individual's 
current  use  of  the  harbor,  how  they  were  affected  by  current 
dredging  practices,  and  their  opinion  about  the  various 
improvements  under  consideration. 

To  fuzrther  assess  local  concerns  with  the  shoaling  problem  and 
with  potential  solutions  to  the  problem,  a  professional  social 
scientist  was  hired  to  conduct  in-depth  interviews  with  all  major 
groups  and  classes  of  users  of  the  harbor.  Approximately  25  such 
interviews  were  held  with  a  representative  sample  of  harbor  users 
and  adjacent  property  owners.  Most  of  those  interviewed  had  been 
active  in  the  harbor  for  more  than  10  years.  A  report  summarizing 
the  findings  of  these  interviews  (Joseph,  1992)  is  attached  as 
Appendix  D. 

The  input  received  from  the  public  workshop,  working  meeting. 
Port  District  survey,  and  social  scientist  interviews  has  been 
summarized  in  Section  3.2  (Local  Needs  and  Desires)  and  Section  4.2 
(Local  Views  and  Preferences  of  study  Alternatives) . 
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7 . 0  CONCLUSIONS 


The  results  of  this  reconnaissance  study  indicate  that 
shoaling  at  the  jettied  entrance  to  Santa  Cruz  Harbor  is 
detrimental  to  safe  navigation.  The  benefits  associated  with 
improving  this  navigation  problem,  however,  are  relatively  low. 
Evaluations  have  been  made  of  alternatives  aimed  at  improving 
entrance  conditions.  The  focus  of  this  effort  has  been  on  those 
potential  solutions  judged  to  be  beyond  the  purview  of  the  Port 
District's  legal  responsibility  to  maintain  the  channel  under  the 
1986  Cooperative  Agreement  with  the  Department  of  the  Army.  Of 
the  alternatives  evaluated,  installation  of  a  fixed  jet-pximp 
system  has  been  credited  with  the  highest  benefit-to-cost  (b/c) 
ratio.  The  b/c  ratio  for  this  alternative,  however,  is  only  0.65 
to  1.0,  suggesting  no  Federal  interest. 

On  the  other  hand,  some  small-scale  solutions  which  are 
judged  to  be  within  the  Port  District's  purview  may  merit  further 
consideration.  These  solutions  include  the  following:  (1) 
constructing  dune  fencing  along  the  west  jetty  and  estedslishing 
additional  windward  dune  plantings;  (2)  creating  channel  sand 
traps  when  their  creation  can  be  accommodated  within  the  existing 
priorities  and  budget  for  the  dredge;  and  (3)  extending  the 
discharge  pipeline  to  the  east  provided  that  the  lands  required 
for  offseason  storage  of  the  additional  pipe  are  "dedicated," 
i.e.,  the  Port  District  does  not  have  some  other  high-value, 
revenue-generating  use  for  these  lands. 
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8 . 0  RECOMMENDATIONS 


Based  on  the  results  of  the  reconnaissance  study.  Federal 
participation  in  further  study  tinder  the  operant  authority  is  not 
recommended.  This  document  fully  responds  to  the  study 
authority. 


mmm 


Stanley  G.  Pherneun 
Colon^,  Corps  of  Enizfineers 
District  Enginee^ 
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Wave  Transformation  Coefficients 
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Wave  Transformation  Coefficients 
Post-Harbor  Bathymetry,  10  sec  Wave  From  215° 
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WATER  PUMPED  TO  EDUCTOR 
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navigation  channel  limits  BASED  ON  A  REVIEW  OT  SURVEY  DATA  PROMOED  BY  THE 
CORPS  OP  ENGINEERS  ANO  SANTA  CRUZ  HARBOR  DISTRICT. 

2  NEARSHORE  CONTOURS  DEVELOPED  FROM  BEACH  PROFILE  SURVEYS  BY  GARY  GRIGGS.  ET  AL. 
NOVEMBCP.  1991. 

3  COORDINATES  ARE  REFERENCED  TO  CAUFORNIA  COORDINATE  SYSTEM  AND  WERE  TAKEN  FROM 
COE  SURVEY  DATED  MAY  16-18.  1978. 


4.  elevation  REFERENCED  TO  MEAN  LOWER  LOW  WATER  DATUM. 
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DEPARTMENT  OF  THE  ARMY 

SOUTH  PACIFIC  DIVISION,  CORPS  OF  ENGINEERS 

630  Sonsomo  StrootRoom  720 
Son  Francisco.  CaWomia  94111-2206 


8  April  1986 


SUBJECT:  Santa  Cruz,  California,  Harbor  Maintenance 


Comnander ,  San  Francisco  District 

211  Main  Street 

San  Francisco,  CA  94105-1905 


1.  Reference:  SPDOC  letter  dated  6  November  84  and  Endorsements 
1  thru  7,  subject  as  above. 

2.  On  April  1984  we  received  two  copies  of  the  Cooperative 
Agreement  with  the  Santa  Cruz  Port  District  which  you 
finalized  following  the  guidance  of  the  6th  Endorsement, 
referenced  above.  These  agreements  were  forwarded  to  the 
Assistant  Secretary  of  Army,  thru  DAEN-CWB-W ,  for  signature. 

3.  Both  copies  of  the  Agreement  were  signed  by  Mr.  Robert  K. 
Dawson  on  3  April  1986.  One  copy  was  retained  by  Dawson's 
Office.  The  attached  copy  is  for  the  Port's  records.  Con¬ 
formed  copies  may  be  made  for  the  District's  file  prior  to 
distribution.  The  District  may  begin  implementation  of  the 
agreement . 

FOR  THE  COMMANDER: 


End 

Cooperating  Agreement 


CLARK  J.'HULCE 
Assistant  Division  Counsel 


V  J 
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COOPERATIVE  AGREEMENT 
BETWEEN 

THE  DEPARTMENT  OF  THE  ARMY 
AND 

TEE  SANTA  CRUZ  PORT  DISTRICT 


Parties; 

This  Agreement  is  entered  into 
1986,  by  and  between  the  Department  of  the  Army,  hereinafter 
called  the  Government,  acting  by  and  through  the  Assistant 
Secretary  of  the  Army  for  Civil  Works,  and  the  Santa  Cruz  Port 
District,  Santa  Cruz,  California. 


Purpose ; 

The  purpose  of  this  Agreement  is  to  complete  the  authorized 
construction  at  the  federal  project  for  Santa  Cruz  Harbor  and  to 
define  the  responsibilities  of  the  parties  for  its  future 
maintenance. 

Authorities; 

(a)  The  federal  project  for  Santa  Cruz  Harbor  was  authorized 
by  Section  101  of  the  River  and  Harbor  Act  of  1958  (72  Stat.  297) 
in  accordance  with  the  plans  and  subject  to  the  conditions 
recommended  by  the  Chief  of  Engineers  in  House  Document  No. 
85-357. 


day  of 


AMl 
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to 


C 

(b)  The  Santa  Cruz  Port  District  is  authorized  by  Section 
20755  of  the  California  Public  Contract  Code  and  by  a  resolution 

duly  passed  by  its  Board  of  Directors  on  ( J^t/  _ r 

provide  the  nbnfederal  cooperation  required  by  this  Cooperative 
Agreement . 

(c)  This  Cooperative  Agreement  is  authorized  by  31  U.S.C. 
S6305. 


Background ; 


(a)  The  federal  project  for  Santa  Cruz  Harbor  was  authorized 
in  accordance  with  the  Chief  of  Engineers'  recommendation  of  the 
following  requirements  of  nonfederal  cooperation  (among  others): 


contribute  in  cash  35.1  percent  of  the  first  cost  of  jettiesr 
channels,  and  the  turning  basin; 

contribute  in  cash  35.1  percent  of  the  first  cost  of  the  sand 
bypassing  plant  and  appurtenances;  maintain  the  entire 
project  except  the  jetties  and  dredged  depths  in  the  entrance 
channel,  the  inner  channel,  and  the  turning  basin;  and 

upon  commencement  of  sand  bypassing,  assume  operation  and 
maintenance  of  the  sand  bypassing  plant,  make  replacements 
thereto,  and  maintain  the  dredged  depths  in  the  entrance 
channel,  the  inner  harbor  channel,  and  the  turning  basin  with 
the  understanding  that  the  United  States  will  reimburse  local 
interests  for  the  actual  cost  of  plant  operation, 
maintenance,  and  replacement  up  to  a  limit  of  $35,000 
annually. 


(b)  After  several  failures  of  experimental  sand  bypassing 
systems,  the  parties  believe  that  a  proper  dredge  would  be  the 
best  type  of  plant  for  bypassing  sand  at  the  harbor. 


f 


-2- 


(c)  The  Government  desires  to  transfer  its  responsibility  to 
maintain  dredged  depths  in  the  entrance  channel,  the  inner 
channel,  and  the  turning  basin  to  the  Port  District. 

(d)  The  Port  District  is  willing  to  accept  the  responsibility 
to  maintain  dredged  depths  in  these  areas  if  the  Government  will 
contribute  the  current  capitalized  value  of  the  authorized  annual 
$35,000  contribution  plus  the  Government's  64.9  percent  share  of 
the  first  cost  of  a  new  dredge  and  appurtenant  equipment  and  if 
the  Government  will  provide  technical  advice  in  the  acquisition  of 
the  dredge  and  appurtenant  equipment. 

NOW,  THEREFORE,  the  parties  agree  as  follows: 


ARTICLE  I  -  Responsibilities  of  the  Santa  Cruz  Port  District: 


(a)  Acquire,  operate,  maintain,  and  rehabilitate  or  replace  a 
dredge  and  appurtenant  equipment  suitable  for  maintaining  the 
dredged  depths  authorized  by  Congress  in  the  entrance  channel,  the 
inner  harbor  channel,  and  the  turning  basin.  Subject  to  Article 
I(n),  below,  the  Port  District  will  assume  responsibility  for 
maintaining  the  dredged  depth  of  the  entrance  channel,  the  harbor 
channel,  and  the  turning  basin  authorized  by  Congress. 


(b)  Prepare  plans  and  specifications  for  the  dredge  and 
appurtenant  equipment  in  a  manner  designed  to  promote  full  and 
open  competition  and  requiring  only  the  minimum  actual  needs  of 
the  federal  project. 


(c)  Comply  with  the  minimiun  wage  and  maximum  hours  provisions 
of  the  Fair  Labor  Standards  Act,  29  U.S.C.  SS201~219,  as  they 
apply  to  state  and  local  government  employees  who  are  not  employed 


in  integral  operations  in  areas  of  traditional  governmental 
functions. 

(d)  Comply  with  standards  for  environmental  quality  control 
that  may  be  prescribed  pursuant  to  responsibilities  of  the  Federal 
Government  under  the  National  Environmental  Policy  Act  of  1969,  42 
U.S.C.  SS4321-4335. 

(e)  Comply  with  the  "Copeland  Anti-Kickback  Act,"  18  U.S.C. 
§874,  which  provides  that  each  contractor  or  subcontractor  shall 
be  prohibited  from  inducing,  by  any  means,  any  person  employed  in 
the  construction,  completion,  or  repair  of  public  work,  to  give  up 
any  part  of  the  compensation  to  which  he  or  she  is  otherwise 
entitled.  The  Port  District  shall  report  all  suspected  or 
reported  violations  to  the  U.S.  Army  Corps  of  Engineers. 

(f)  Comply  with  the  Contract  Work  Hours  and  Safety  Standards 
Act,  40  U.S.C.  SS327-332,  for  contracts  that  involve  the 
employment  of  mechanics  or  laborers. 

(g)  Assist  the  U.S.  Army  Corps  of  Engineers  in  its  evaluation 
of  the  disposal  of  dredged  material  under  33  C.F.R.  §209.145  if 
dredged  material  is  disposed  of  in  navigable  waters  or  transported 
for  the  purpose  of  dumping  it  in  ocean  waters. 

(h)  Comply  with  Executive  Order  11246  (30  Fed.  Reg.  12319  and 
12935)  as  amended  by  Executive  Order  12086  (43  Fed.  Reg.  46501), 
entitled  "Equal  Employment  Opportunity"  and  as  implemented  in 
Department  of  Labor  regulations  (41  C.F.R.  Chapter  60).  This 
requires  the  inclusion  of  the  equal  opportunity  clause  prescribed 
in  41  C.F.R.  §60-1.4 (b)  in  all  nonexempt  contracts  and 
subcontracts  involving  federally  assisted  construction.  It 
applies  to  construction  contracts  which  have  or  are  expected  to 


have  an  aggregate  value  exceeding  $10^000  within  a  12  month 
period. 

(i)  Insure,  pursuant  to  Executive  Order  11738,  that  the 
facilities  under  its  ownership,  lease  or  supervision  which  shall 
be  utilized  in  the  accomplishment  of  the  harbor  maintenance  are 
not  listed  on  the  Environmental  Protection  Agency  (EPA)  list  of 
violating  facilities,  and  notify  the  U.S.  Army  Corps  of  Engineers 
of  the  receipt  of  any  communication  from  the  Director  of  the  EPA 
Office  of  Federal  Activities  indicating  that  a  faci ' ity  to  be  used 
in  the  project  is  under  consideration  for  listing  by  the  EPA. 

(j)  Establish  safeguards  to  prohibit  employees  from  using 
their  positions  for  a  purpose  that  is  or  gives  the  appearance  of 
being  motivated  by  a  desire  for  private  gain  for  themselves  or 
others,  particularly  those  with  whom  they  have  family,  business, 
or  other  ties. 

(k)  Give  the  United  States  Army  and  the  Comptroller  General, 
through  any  authorized  representative,  access  to  and  the  right  to 
examine  all  records,  books,  papers,  or  documents  related  to  this 
Cooperative  Agreement,  including  the  records  of  contractors  and 
subcontractors  performing  under  the  Cooperative  Agreement,  and 
assure  that  such  materials  are  reasonably  available  for 
examination,  audit,  or  reproduction  until  three  years  after  the 
final  payment  under  this  Cooperative  Agreement.  Audits  of  the 
Port  District  will  be  performed  by  the  United  States  as  required 
by  0MB  Circular  A-128,  50  Fed.  Reg.  19114  (May  6,  1985).  Revised 
0MB  Circular  A-87,  "Cost  Principles  for  State  and  Local 
Governments,"  will  apply. 


(1)  Have  sufficient  funds  available  to  meet  the  non-federal 
share  of  the  cost  of  acquiring  the  dredge  and  appurtenant 
equipment . 


(m)  Have  sufficient  funds  available  when  construction  is 
completed  and  at  all  times  thereafter  to  assure  effective 
operation  and  maintenance  of  the  dredge  and  appurtenant  equipment. 

(n)  The  Port  District  reserves  the  right  to  refrain  from 
dredging  whenever  it  determines  that  it  is  operationally  unsafe  or 
economically  infeasible  to  do  so. 


(o)  On  June  30  each  year,  inform  the  Corps  of  Engineers  in 
writing  of  the  amount  of  dredging  done  under  this  Agreement  during 
the  preceding  12  months. 


(p)  Not  dispose  of  or  encumber  its  title  to  the  dredge 
without  the  written  permission  of  the  Assistant  Secretary  of  the 
Army  for  Civil  Works.  Permission  for  the  Port  District's 
refinancing  or  replacement  c€  the  dredge  shall  not  be  unreasonably 
withheld  or  delayed  by  the  Army.  The  Port  District's  initial 
financing,  if  any,  of  the  dredge  shall  not  be  subject  to  this 
paragraph  and  shall  not  require  the  consent  of  the  Assistant 
Secretary. 


(q)  Cause  work  on  the  dredge  to  be  commenced  within  a 
reasonable  time  after  receipt  of  notification  from  the  District 
Engineer  that  funds  have  been  approved,  and  prosecute  the  work  to 
completion  with  reasonable  diligence. 

(r)  Hold  and  save  the  United  States  free  from  damages  due  to 
the  construction  and  maintenance  of  the  project,  except  for 
damages  due  to  the  negligence  of  the  United  States. 
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Responsibilities  of  the  Government: 

(a)  Contribute  the  authorized  64.9  percent  share  of  the  first 

(b)  Contribute^  in  addition^  the  suxn  of  $389,662.00,  which  is 
equal  to  the  present  worth  of  the  $35,000  annual  federal  operation 
and  maintenance  contribution,  computed  for  the  remaining  useful 
life  of  the  federal  project  and  discounted  using  the  current  15 
year  Treasury  bond  market  rate  of  7.8  percent. 

(c)  Provide  advice  and  assistance  to  the  Port  District  during 
the  design,  procurement,  testing,  and  acceptance  of  the  dredge  and 
appurtenant  equipment.  The  U.  S.  Army  Corps  of  Engineers  will 
provide  technical  advice  on  the  plans  and  specifications  for  the 
dredge  and  appurtenant  equipment  before  bids  are  solicited  and, 
again,  before  any  modification  of  the  plans  or  specifications  is 
issued.  By  providing  this  technical  advice,  the  Government  does 
not  warrant  the  suitability  of  the  dredge  and  appurtenant 
equipment  for  the  project. 

(d)  Continue  to  maintain  the  existing  jetties  at  the  federal 
project. 

(e)  Release  to  the  Port  District,  upon  the  signing  of  this 
Cooperative  Agreement  by  both  parties,  all  funds  currently  held  in 
escrow  for  the  federal  project. 


cost,  of  the  dredge  and  appurtenant  equipment . 


tC  / 
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ARTICLE  III  -  Terms  of  Payment; 

(a)  At  the  time  the  contract  to  purchase  the  dredge  is 
awarded  by  the  Port  District,  the  Government  will  pay  $389,662.00 
(the  present  worth  of  the  $35,000  annual  federal  contribution, 
calculated  as  described  above)  to  the  Port  District  in  a  Ivunp  siun. 


(b)  Beginning  on  the  date  the  contract  to  purchase  the  dredge 
is  awarded,  the  Port  District  will  provide  a  quarterly  estimate  of 
its  expenditures  for  the  first  cost  of  the  dredge  and  appurtenant 
equipment  during  the  ensuing  quarter.  The  Government  will  pay 
64.9  percent  of  the  estimated  amount  to  the  Port  District  each 
quarter  upon  receipt  of  the  estimate.  Upon  delivery  of  the  dredge 
and  completion  of  a  180  day  trial  period,  a  final  payment  will  be 
made  by  the  Government  or  by  the  Port  District  to  reflect  the 
parties'  proportionate  shares  of  their  actual  expenditures  under 
this  Cooperative  Agreement. 

(c)  The  term  "first  cost,"  as  used  in  this  Agreement,  means 
the  initial  capital  cost  of  the  dredge  and  appurtenant  equipment 
including  engineering,  design,  supervision,  administration, 
construction  and  sea  trials.  It  includes  the  costs  incurred  by 
both  parties  for  such  activities. 


ARTICLE  IV  -  General  Agreements; 

(a)  During  a  one  hundred  and  eighty  day  period  of  sea  trials 
following  the  delivery  of  the  dredge,  it  may  become  evident  to 
both  parties  that  deficiencies  exist  in  the  bypass  system.  With 
the  concurrence  of  the  Government,  the  Port  District  shall  have 
the  right  to  take  action  to  correct  such  deficiencies.  If 
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agreeable  to  the  Government,  the  additional  and/or  corrective 
equipment  will  be  funded  under  the  cost  sharing  arrangement 
authorized  by  Congress  for  the  first  cost  of  the  bypass  system 
(i.e.,  Government  bears  64.9  percent  of  such  cost).  The  Port 
District  shall  be  responsible  for  all  maintenance  dredging  of  the 
authorized  Federal  project  beginning  60  days  after  delivery  of  the 
dredge,  unless  extended  by  the  Government. 

(b)  The  total  cost  of  the  dredge  and  appurtenant  equipment 
purchased  under  this  Cooperative  Agreement  shall  not  exceed 
$3,500,000,  or  in  the  event  that  the  total  estimated  cost  exceeds 
this  limit,  the  Chief  of  Engineers,  U.S.  Army,  will  recommend  to 
the  Assistant  Secretary  of  the  Army  for  Civil  Works  whether  to 
proceed  with  the  acquisition  of  the  dredge. 

(c)  The  dredge  shall  not  be  used  outside  the  boundaries  of 
the  Santa  Cruz  Port  District  without  the  written  consent  of  the 
Assistant  Secretary  of  the  Army  for  Civil  Works. 

(d)  Nonfederal  cooperation  requirements  other  than  those 
specifically  modified  by  this  Cooperative  Agreement  remain 
unchanged.  This  Agreement  is  subject  to  any  future  legislation 
which  would  be  inconsistent  with  the  terms  of  the  Agreement,  and 
it  also  is  subject  to  the  appropriation  and  allotment  of  federal 
funds. 


(e)  This  agreement  is  not  intended  to  create  any  rights  with 
respect  to  third  parties,  and  shall  create  rights  and  obligations 
only  with  respect  to  the  Port  District  and  the  Government. 

(f)  An  estimate  of  the  cost  of  the  dredge  and  appurtenant 
equipment  is  attached  as  an  exhibit  to  this  Agreement. 
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(g)  Except  for  the  provisions  of  Article  I(p)»  this 
Cooperative  Agreement  will  terminate  on  July  1,  2013,  unless  the 
parties  mutually  agree  to  an  earlier  termination  or  to  an 
extension. 


FOR  THE  DEPARTMENT  FOR  THE  SANTA  CRUZ 


Robert  K.  Dawson 

Assistant  Secretary  of  the  Army 

for  Civil  Works 


Date: 


Date: 


A-2 


1984  COE  Memos  on  ASA  (CW)  Meeting 


SPN^I-D 


4  May  1984 


MEMORANDUM  FOR  RECORD 

SUBJECT:  Santa  Cruz  Harbor,  California  -  Results  of  Meeting  between  SPN  & 
Santa  Cruz  Harbor  Commission  on  30  April  1984 


1.  BACKGROUND 


a.  On  6  April  1984  a  meeting  was  held  at  Mr.  Gianelli's  office  (ASA/CW) 
with  attendees  from  Congressman  Panetta's  office,  OCE,  WRSC  and  the  Santa 
Cruz  Port  Commission.  Discussion  results  are  summarized  in  Inclosure  1. 

At  the  meeting  it  was  agreed  that  ASA/CW  and  the  Corps  of  Engineers  are 
committed  to  evaluate  the  Port  District's  five  point  proposal  as  listed  in 
paragraph  2b  of  Inclosure  1. 

b.  On  13  April  1984  the  Santa  Cruz  Port  Commission  met  to  devlop  their 
position  and  formalize  a  "Memorandum  of  Understanding  on  a  By-pass  Plant  for 
Santa  Cruz  Harbor,"  (an  eight  point  proposal),  which  was  transmitted  in  letter 
form,  dated  16  April  1984,  to  Mr.  Jim  Wolfe,  of  SPN.  This  letter.  Inclosure  2, 
was  the  basis  for  discussions  between  elements  of  SPN  and  the  Port  Commission 
on  30  April  1984  and  is  the  primary  reference  of  this  Memorandum  for  Record. 

c.  Attendees  at  the  30  April  1984  discussions  held  at  the  Santa  Cruz  Port 
District  Office  were: 


Jim  Wolfe 
Douglas  Pirie 
John  Eft 
Brian  Foss 
Alan  Simpkins 
Bill  Lee 


SPN  -  Program  Manager 
SPN  -  Project  Manager 
SPN  -  Counsel 

Port  District,  General  Manager 
Port  District  Commissioner 
Port  District  Commissioner 


2.  DISCUSSION  -  Keyed  to  Port  District's  Eight  Point  Proposal. 

a.  Proposal  1.  Dredging  System  Procurement 

"The  Federal  government,  through  the  Army  Corps  of  Engineers, 
will  provide  80%  of  the  cost  of  a  dredging  system  to  include: 


SPNPE-D  4  May  1984 

SUBJECT:  Santa  Cruz  Harbor,  California  -  Results  of  Meeting  between  SPN  & 

Santa  Cruz  Harbor  Commission  on  30  April  1984 

-  a  suitable  hydraulic  dredge 

-  a  suitable  work  boat 

-  pipe,  anchors,  cables  and  all  ancillary  equipment  necessary 
to  support  a  dredge 

-  ground  equioment,  including: 

round- terrain  crane  (15  ton) 
tractor  for  grading  of  beach 
fork  lift  (5-8  tons) 

a  permanent  disposal  pipeline  (as  required  by  the 
California  Coastal  Commission).” 

The  Port  District  concluded  that  additional  information  was  required  before 
an  appropriate  list  of  required  dredging  systems  components  could  be  defined. 
The  Port  District  is  going  to  obtain  the  services  of  a  dredging  consultant  to 
assist  in  refining  their  list  of  desired  equipment.  SPN's  preliminary  estimate 
of  the  minimum  essential  requirements  is: 


16”  hydraulic  dredge  approx  1600  hp  $1,600,000 
35  -  45'  workboat,  twin  screw  w/A-frame  150,000 
16”  plastic  pipe,  4000  If  @  $18  w/connections  75,000 
Angle,  barge,  steel  pipe,  pontoons  &  rigging  100,000 
Front  end  loader,  2^  cu  yd  105,000 


$2,030,000 

+20%  continqencies  406,000 

$2, 435, 660 


b.  The  components  necessary  to  effectively  operate  in  the  high  wave 
climate  of  Santa  Cruz  during  the  winter  must  necessarily  be  of  heavy  duty 
construction.  A  dredge  must  be  able  to  survive  when  confronted  by  8- foot 
long  period  (12-20  second)  swell  and  must  be  able  to  dredge  between  winter 
storms  in  seas  of  4-6  feet  with  periods  of  8-15  seconds.  High  freeboard 
splash  boards,  extra  floatation,  welded  construction,  and  a  heavy  duty 
extra  long  ladder  are  some  of  the  necessary  aspects  of  equipment  required 
at  Santa  Cruz.  If  the  Port  District  is  going  to  attempt  to  maintain 
navigability  of  the  harbor  entrance  for  all  but  15  to  30  days  per  year, 
annual  dredging  quantities  of  150,000  to  200,000  cubic  yards  should  be 
expected.  Between  1  May  and  31  October  50,o6o  to  75,000  cubic  yards 
would  be  available  for  dredging  with  the  remainder  to  be  handled  during  the 
stormy  winter  months. 

c.  The  Port  District  requested  an  80%  Federal  funding  of  the 
dredging  system.  It  the  cost  of  the  system  and  necessary  engineering, 
program  management,  component  review  activities,  etc.  were  to  approach 
the  three  million  dollar  level,  the  Federal  funding  percentage  would 
most  likely  be  closer  to  75%.  The  basis  for  the  Federal  share  percentage 
will  be  transmitted  to  the  Port  District  to  explain  the  method  of 
computation. 
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SUBJECT:  Santa  Cruz  Harbor,  California  -  Results  of  Meeting  between 
SPN  4  Santa  Cruz  Harbor  Commission  on  30  April  1984 

d.  Representatives  of  SPN  and  the  Port  District  will  meet  again 
within  the  next  few  weeks  to  refine  preliminary  equipment  estimates. 

e.  Proposal  2.  Specifications 

"The  Port  District  will  identify  and  select  a  system.  The 
Corps  of  Engineers  will  review  and  make  recommendations. 

Once  the  specifications  are  satisfactory  to  the  Corps, 
the  Port  District  will  put  the  system  out  to  bid.  All 
costs  of  the  design,  selection,  bidding,  and  acquisition 
will  be  part  of  the  total  system  cost  for  purposes  of 
compilation  of  cost-sharing  amounts." 

SPN  legal  counsel  will  investigate  what  is  required  to  proceed 
with  procurement.  Dtherwise,  we  agree  with  the  Specifications  proposal 
and  SPN  will  involve  SPD,  WRSC,  DCE,  Philadephia  District  and  SPN  experts 
in  .dredge  system  design  in  our  analysis  of  system  requirements.  The 
Port  District  requested  names  of  unbiased  dredging  consultants  to 
assist  them  in  specifications  and  operations.  Dgden  Beeman  and  Thomas 
Turner  were  suggested  as  two  consultants  who  were  well  known  in  the 
dredging  community. 

f.  Proposal  3.  Dperations 

"Dnce  the  system  is  operational,  the  Port  District  will  operate 
and  maintain  it.  Under  this  agreement,  the  Corps  will  not 
provide  yearly  operations  and  maintenance  funds.  The  Port 
District  reserves  the  right  to  request  federal  funds  in  the 

future  if  conditions  so  warrant.” 

This  proposal  is  a  major  component  of  any  agreement  between  the  Corps 
of  Engineers  and  the  Santa  Cruz  Port  District.  SPN  agrees  to  the  proposal 
and  it  is  understood  that  the  Port  District  always  has  the  right  to  request 
Federal  funding.  Upon  acceptance  of  an  operational  sand  bypassing  system, 
the  Port  District  will  release  the  Corps  of  Engineers  from  operation  and 
maintenance  responsibilities  with  respect  to  the  Santa  Cruz  Harbor  channels 
and  turning  basin. 

g.  Proposal  4.  Comprehensive  Study 

"While  a  harbor-based  dredging  system  is  the  optimum  solution 
at  this  time.  Acknowledged  short-comings  exist  with  the  jetty 
configurations.  Comprehensive  research  and  development  is 
required  to  identify  a  state-of-the-art  reconstruction.  The 
Corps  of  Engineers  will  support  the  efforts  of  Congressman 
Panetta  to  change  the  1958  harbor  authorization  in  this  regard. 
Such  legislation  would  allow  the  Corps  to  perform  such  research 
and  development  as  well  as  participate  in  a  by-pass  (dredge) 
acquisition." 
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SUBJECT:  Santa  Cruz  Harbor,  California  -  Results  of  Meeting  between  SPN  & 

Santa  Cruz  Harobr  Coirenission  on  30  April  1984 

If  congressional  authority  and  funding  is  provided  to  the  Corps  of  Engineers 
to  study  any  aspect  of  the  Santa  Cruz  Harbor  Project,  the  Corps  of  Engineers 
will  conduct  such  studies  as  directed.  Three  elements  of  a  suggested  authorize 
tion  were  mentioned  to  the  Port  District  as  fellows: 

1.  Determine  if  reconfiguration  of  the  existing  jetties  or  additional 
structures  are  necessary  or  desirable  to  increase  the  navigability  of  the 
Santa  Cruz  Harbor  entrance. 

2.  Determine  if  sealing  (grouting)  the  East  Jetty  is  economically 
justifiable. 

3.  Determine  the  feasibility  of  constructing  a  fixed  sand  bypassing 
system  at  Santa  Cruz  Harbor.  If  the  fixed  sand  bypassing  system  is  technically 
and  economically  feasible,  design  a  system  for  the  Port  District  to  include 
plans  and  specifications. 

h.  With  respect  to  the  Comprehensive  Study  Proposal,  a  philosophical 
question  must  be  addressed  by  the  Port  District.  The  harbor  entrance  channel 
and  jetty  structures  could  be  modified  and  maintained  at  qreat  expense  to  pro¬ 
vide  all  weather,  365  day  per  year  navigability.  However,  is  this  a  reasonable 
goal  for  which  to  strive  in  light  of  the  actual  needs  of  the  harbor's  users? 
Serious  consideration  should  be  given  to  defining  the  Port  District’s  require¬ 
ments.  These  thoughts  were  presented  during  discussions  concerning  Proposal  4. 

i.  Proposal  5.  Continuance  of  Federal  Project  Status. 

"The  jetties  will  continue  to  be  property  of  and  responsibility  of  the 
federal  government  as  per  the  original  1958  authorization." 

This  proposal  was  understood  and  agreed  to. 

j.  Proposal  6.  Jetty  Sealing 

"The  Corps  of  Engineers  will  seal  the  east  jetty  in  the  manner  in 
which  the  west  jetty  was  sealed  (Fall,  1983)  either  as  part  of  the 
by-pass  system  or  as  a  separate  construction  project." 

Sealing  the  East  Jetty  should  cost  between  $200,000  and  $300,000  and 
would  stop  5,000  to  10,000  cubic  yards  of  sand  from  being  annually  pumped 
through  the  East  Jetty  shoaling  the  navigation  channel.  SPN  will  investigate 
our  authority  to  accomplish  this  task.  New  legislation  may  be  required. 
Preliminary  economic  evaluations  support  the  desirability  of  sealing  the 
East  Jetty. 
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SUBJECT:  Santa  Cruz  Harbor,  California  -  Results  of  Meeting  between  SPN 
&  Santa  Cruz  Harbor  Commission  on  30  April  1984 

k.  SPN's  analysis  of  the  East  Jetty  Sealing  Proposal  has  pointed  out 
two  methods  for  construction.  One  method  would  be  to  flush  the  porous 
structure  with  water  and  inject  a  concrete  grout  curtain  in  the  various 
layers  of  the  structure  above  the  core.  A  temporary  steel  sheet  pile  barrier 
on  the  beach  side  of  the  structure  would  preclude  sand  migration  into  the 
structure  during  flushing  and  grouting.  The  other  method  of  sealing  the 
East  Jetty  would  be  new  to  the  Pacific  Coast.  Injection  of  a  chemical  grout 
into  the  existing  sanded  matrix  and  sand-chemical  grout  injected  into  the 
open  areas  of  the  cap  matrix  to  form  a  grout  curtain  could  be  tried.  The 
use  of  chemical  grouting  could  be  an  economic  alternative  to  cement  based 
grouting,  however,  the  long  term  effects  of  ocean  wave  surge  (pumping 
effects)  on  chemical  grout  in  a  sand  matrix  are  unknown. 

l.  Proposal  7.  Clearing  of  Accumulated  Debris 

"The  Corps  will  provide  for  the  clearing  of  accumulated  solid  debris 
.  in  the  entrance  channel." 

Prior  to  turning  over  the  Santa  Cruz  Harbor  Project's  channels  to  the 
Port  District,  the  Corps  of  Engineers  must  dredge  the  channels  to  project 
depth.  If  this  requires  the  removal  of  debris  from  the  channels,  it  is 
understood  that  this  is  a  Federal  responsibility.  Under  present  authority 
the  Port  District  must  provide  an  acceptable  disposal  site  for  any  dredge 
material . 

m.  Proposal  8.  Untitled 

"It  is  hoped  that  a  dredging  system  could  be  provided  by  the  fall  of 
1984,  however  if  such  cannot  be  accomplished,  the  Corps  of  Engineers  will 
continue  to  provide  contract  dredging  until  a  system  is  on  line." 

This  concern  was  discussed  and  it  was  determined  that  a  dredging  system 
could  be  obtained,  at  the  earliest,  by  fall  of  1985.  The  Corps  of  Engineers 
is  held  to  its  existing  operation  and  maintenance  authority  until  the 
acceptance  of  a  dredging  system  and  channels  dredged  to  project  dimensions, 
by  the  Port  District.  Federal  funding  availability  will  influence  the  level 
of  dredging  during  the  winter  of  1984-1985. 

3.  CONCLUSIONS/ACTION 

a.  Mr.  Douglas  Pirie,  telephone  (415)  974-0461,  was  appointed  Project 
Manager  for  this  work. 

b.  Members  of  SPN  and  the  Port  District  will  meet  in  May  to  refine 
equipment  requirements. 
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SUBJECT:  Santa  Cruz  Harbor,  California  -  Results  of  Meeting  between  SPN  & 
Santa  Cruz  Harbor  Commission  on  30  April  1984 

c.  SPN  will  research  the  appropriate  funding  mechanism  which  will  allow 
the  Port  to  purchase  the  floating  sand  bypassing  system  with  Federal  funds. 

d.  SPN  will  refine  cost  sharing  economics. 

e.  Port  District  personnel  will  contact  Congressman  Panetta's  office 
with  desires  for:  (1)  new  legislation  authorizing  the  Corps  to  analyze 
modifications  to  the  present  structures  and  develop  plans  for  a  fixed  sand 
bypassing  system,  and  (2)  Congressional  support  of  funding  to  maintain  the 
existing  channel  to  project  depth. 

f.  Upon  completion  of  negotiations  with  SPN,  the  Port  District  will 
submit  to  SPN  a  resolution  embodying  all  agreed  upon  terms  and  conditions. 
Subsequently  SPN  will  request  funding  to  prepare  a  post  authorization  change. 

g.  Port  officials  want  to  pursue  all  actions  with  dispatch,  however, 
mindful  of  past  technical  problems  they  want  assurance  that  any  agreement 
with  thre  Federal  Government  will  fully  satisfy  their  long  term  requirements. 
Therefore,  they  want  to  take  a  little  extra  time  to  obtain  the  services 

of  their  own  consultant. 

DOUGLAS  M.  PIRIE 
Project  Manager 

Copy  Furnished: 

Santa  Cruz  Port  District 

Mr.  Brain  Foss,  General  Manager 

135  5th  Street 

Santa  Cruz,  CA  95D62 
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KSra&AKDUH  For  BECOBO 

SUBJECTt  Santa  Crus  Dradglnc  A^obloas 


Xm  Backgreuod 

a»  Larga-acala  and  rapid  ahoallss  baa  ooeorrad  at  tht  project  for  aaar 
years*  The  aoIuDes  end  locationa-  of  the>  ataoela  arc  topeaalblt  to  predict  vltta 
any  eosureey. 

. 

b*  Zn  1972»  •  portable^  ligbt^tity  12*  euttertead  dredge  vas-  delivered  to 
^  tbe  project  aad  turned  over  ta  the.  Barbor  filstrlet  for  operation*  (The 
*  ‘eutborizinc’dootaMat  providee  for  tbo  aoqolaltloD  of  *8and  bjpaaaisg'  plaat* 
iiltb  peracnt  Federal  ftnaDeiag  dtd  35»T  percent  looal  fionciag*  The 
euthorlstag  deeuaect  aZao  iadicatea-  the  Federal  cost  *fbr^h»  astoal  coat  of 
pleat  cpermtion^  Balatenenee  and  replaoeeent  up  ta  e  Holt  of  l3S^a  annually 
**»*)*  The  dredge  uaa  aevtrely  daugcd  daring  the  firat  fee  dayi  of 
operatLan*  The  Serbor  Ustriot  danaded  their  35*1  percent  of  the  coat 
•  returned  and  the  chapter  vaa.  oloaed  aa  •  failure* 

•  e  • 

• 

o*  During  19T6-1977  aa  experlaRtal  jat  eduotor  puap  ayatea  vaa  inatallad 
and  operated  ,hy  VES  peraonnel*  The  teat  «u  a  failure  and  again  the  Barbor 
Dlatrist  ate^  were  under  at  and  Air  igMt  Rd  orltleal  of  the  Corpa  efforta* 

d*  During  197B->19B1r  •  two  year  salntenanee  dradging  oontraot  uaa  avarded 
to  ■  dredging  flr«*  This  oontraot  provided  for  tuo  to  four  dredging . 
operation*  per  year  aa  needed*  Ondar  thl*  arrangeBentr  the  barbor  uaa  kept 
open  Rd  the  locale  vere  pleased  bRiuse  dredging  was  performed  four 
tlBes/year*  (During  this  fCur  year  period*  the  harbor  uae.opeo  331*  365*  305 
.  Rd  330  daya/ye«r>* 

•  • 

•*  Zh  1979^  the  San  Franolaoo  Dlatrlet  and  SFD  reoooRdad  to  OCE  that  a 
12*  to  It*  eutterbeed  dredge-  be  Rqnired  es  «  "aand  bjpualng  plRt*.  The  « 
Dir/ar»  Cmeral  Heiberg*  disapproved  this' proposal  after  reviewing  the  evRte 
aseocieted  with  the  failure  of  the  12*'otttterheed  dredge  Mqulred  la  1972* 

f*  The  brbor  Olatrict  la  no*  proposing  the  Rguialtioa  of  a  12*  to  16* 
eutterbeed  dredge  at  r  eatiaeted  Rst  of  tAm2  Billion*  (Baaed  on  our  1972 
ei^HTlcDce*  it  eeeaa  oleer  thet  a  12*  dredge  bnll  will  not  do  the  job*  The 
eocnititlon  of  a  heavy  duty  1««  bo  16*  dredge,  with  a  hull  large  Rough  to 
provide  adequate  Me-4ceeping  oherRtertstlcs*  along  with  the  diaeharge 
plpeitee,  uebortag  systes,  Xaaa  tree  arrugeaent  Rd  wlaohea  end  a  workboet 
vlil  R8t  at  least  twlee  tee  Harbor.  Dlstriot  estiaate  aad  oould  easily  be  .  -r 
^ three  tb^ur  tiaea  the  Rerbor  Dlatrlet  eoat  estiaate  of  11.2  Billioa)*  'IT/  ^  — 

CZl  -^C^ZA.:  ■ — r- 
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vuc-t 

SUBJECT  t  S«at»  Cru&  Dr«4£lBf  Problms. 

g.  IbB-  Rtrber  dstriet  Blae  propoM&  th«t  th»  Corps  u&dsrtsk*  cn  R  g  D 
prograa  to  r«dueo  tbs  asount  of  sand  sotf  surf  ia  tbs  harbor  arsa*  ..  Tha  R  g  D 
afforb  was  astlmatad  to  eoab  $600«000  sad  Mould,  inoluda  ooosldaratlon  oft 

% 

•  Jatty  raoOBflgurstLoB* 

••  Loealizad  burial  pipalisa  bTpasa  STStaa. 

b»  Attacbad  as  EboI  1».  is  ae  SPDOCO-R  Fast  Sbaat  Mhloh  rafars  to  tba 
sboaa  araats  and  provides  ether*  bsekgrouBl  Inforastioit.. 

i*  Thar  projaet  sap  is  sttaohed  as  Cael  Z,.  and  tha  project  narrsblva 
deaeriptioB  is  attached  as  EoeL  3* 

3*  ittschad  as  EboI  is  a  tabulatioa  of  1958  AuthorisatioB  CH.D.  357) 
vs  Poblia  LaU’  95-269-  provisioBS  prapsrad  by  tha  Barbor  CoaaissioB* 

k.  ittschad.  as  EbcI  5»  is  a  tareefaura  prapsrad  by  tba  Rsrbor  dstriot 
•Tc&tiaoay  for  LagisLstiva  Appropriation** 

* 

2»  Piacusslott 

•  ,  • 

s*  it  tha  request  of  tba  Barber  Oistriot  m  Matiag  mss  held  with 
Hr.  Olsselli  1b  bis  office  at  1030.  bours  oe  April  6*  198i» .  Iba  sttaBdaas  Mara 
as  fbUoMss 

• 

Dali  Seltb,  VashiagtoB  Lobbyist 
Briss  Foss*  Gaaaral  Msaagar*  Port  of  Ssats  Qrus 
Bill  Lae*  CbsinMUi  tradgis^  Cbasittaa*  Saats  Crus 
.  CoBgreasBSit  Paaatta*s  staffar*  Ms*  Sis  CiBoeBa 

Mr.  dsaalliv  Mr*  fiansoa*  OaBaril  Va21*  Ganaral  Palladiaor  Colonel  Gebt 
and’  Mr*  ItardaB. 

t*  The  flva-^int  propoaal  of. tba  SsBta  CHxs  group  mss  raviaMad  by  tha 
Basts  Crus  rsprssaBtstivass 

CT)  A  Qoaplsta  I  A  D  prograa  by  tba  Corps-  to  avslusta  jetty 
eoofiguratiOB  and/or  a  loeslisad  buried  pipallDa  saod  bypssslsg  systes*  100 
paraaBt  Corps  cost* 

•  • 

iZt  IbBadiata  purohssa  of  a-  T2*  to-  16*  hydraulia  dredge  and 
appurtaaant  aquipaant  at  ss  aatiaatad  cost  of  t1.2  Billion*  6i»9  percent 
Fadarti.  tad  35*t  paroeat  locals* 

C3)-'  Changes  to  tba  asistisg  legislation  ao  that  proeureMnt  of  tba 
dredge  would:  BOt  olosa  out  tha  FadarsL  project  but  would  allow  eost  shariog  on 
altamstivas  to  oontloua* 
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(t)  Dabria  raooTal  froa  tba  barbor*. 

(5)  SaallBK  ef  tha  East  Jatty  to  aialalsa  aaad  paaatritloa. 

•  • 

e»  General  Wall  ravievad  tha  laslalatLva  prorlaloos  ralatad  to  tha  Santa 
eras  project  and  Indloatad  tha  Corps  astljuta  fhr  a  bearr-^utr  outterhead 
dredge  aould  be  In  tbs  ranga  or  $4-  to>  $6  alllloa* 

d.  CeBslderablfr  dlsoussioa  foUouad*.  during  whleta  tha  Santa  Crtiz  paopla 
indicated  »  desire  for  the  64*9^  percent  FadaraL  funds  be  provided  for 
acquisition  of  tha  dredge plus  »  leglslatlTe  otaange  tdiioh  t«uld  provide  for 
a  algnlfieant  laeraasa  In  the  taStOOO  par  jaar  for  04M  by  the  Corps  after  the 
dredge  was  acquired » 

a.  Hr.  Oisnelll  iodioatad  tha  folloaingt 

( t)  The  funding  screws  iflll  ti^tao  -os  recreational  harbors  and 
possibly  end  t9  as  sera  funding  lir  several  years* 

(2)  OKS  looks,  favorably  on  pl«as  uhleh  reduce  or  alislBata  future 
Q  g  M  funding  raquiraaents.  Iberafora#  Santa  Cnis  should  buy  tha  dredge  so 
they  esn  do  anything  they  want  with  and  ralaasa  the  Corps  fros  any  0  g  N 

*  oomitaent*  Under  this  plan^  (100  percent  looal  cost)*,  the  Corps  X  g  D  effort 
would  be  tha  Federsl  contribution*  Ooder  this  plan  the  Barhor  Conisoion 
could  use  tha  dredge  my  place  they  wanted^  ineluding  hlddug  on  Corps 
■aiatananca  dredging  at  other  projects* 

(3)  After  additional  discttssion*.  Nr*  Glanelli  proposed  another  pint 

(a)  ASA/Of  md  tha  Corpa  would  evaiuata  an  iaoraear  la  the  Fedaral 
eootrthution  of  64.9  pereent  for  anquialtlon  of  a  dredge^  with  the 
understmding  tha  Corps  will  be  fraed.of  any  futura  CAN  ohligation*  Under 
this  plan*  the  Corps  would  undertake  m  evaluation  of  alternatlva  long-range 
aclutioBS  such  aa  Jetty  aealing^  Jetty  aodifloatiooa*  and  alternative 
equipwent  optiona* 

r.  After  seeing  that  Nr*  aanalll  was  ftm  is  the  plan  outlined  in  the 
preceding  paragraph^  the  locals  agreed  to  work  with  the  San  Frsneisoo  District 
to  deterDlne  whether  a  outuaUy  aooeptmia  plan  of  thin  aort  could  be  worked 

•  out. 

g.  As  tha  Santa  Crux.  Group  tns  leaving ,  Oaoeral  ^alladino  indicated  he 
would  reqeest  technical  aaaiatmoa  frow  the  Drtdglng  Division  during  the 
ocursa  ef  tha  San  Frmeisoo/Smta  Crux  future  disoussioos. 
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VESC^ 

'  SUBJECTS  Ssntt  Crus  Orsdslnc  Prohlsn 

«  • 

3*  Coneluslossr 


t.  Vft  tr«  eoasittsd  to  OTaluat*  th«  pin  outliae  in  porasrspb  2tC3)> 

b.  Tb*  also  aad  ooaflguration  of  tPo  bull  of  tbo  drods*  Is  n  oMoatlal 
fcctor  to  bo  oaaaidorod*  Iho  M*-iCMploff  oopobUltrof  tb«  bull  and  a  Xoas 
tree  typo  of  operatloa  trill  b«  key  faotort  la  the  ausber  of  day«/year  the 
dredge  ceo  be  worked* 

•  • 

0*  The  dredge  should  be  operated  oaly  tdiee  very  favorable  vave  ooadltloos 
esiat  la  order  to  avoid  daoage  to  the  e^peeat* 

d*  Coepeteot  peraonael  oust  be  nployed  to  operate  and  aalatala  the 
dredge*  Thie  la  also  a  crltloal  faotor* 

• 

e*  L  algnlfloaat  laoreaae  la  the  eo^altlon  oost  pereeatage  eaa  easily 
be  Justified  tader  the  previaloaa  of  the  pin  la  paregreph  2e(3)*  For 
esaople*  General  Palladlao  aaid  the  Corpa  average  ooat  for  the  past  two  years 
has  been  about.  $600*000  for  dredgiac  twioe  per  yeer*  (Our  esperieaee 
iadioates  that  four  dredging  operatioas  are  needed  to  keep  the  ohnael  open 
Inst  of  the  year  (see  paragraph  1d)»  8o»  if  tie  dredge  four  tlaes  per  year*  It 
Is  reasoaable  to  espeot  the  annual  ooat  to  be  ia  the  $1*0  to  |1*2  aiUion 
range)*  /  • 

/• 

<t)  Assuae  the  Corps  paid  90  pereeet  for  a  dredge  that  oost  tS 
oiUioa  (ia»5  eiUion)  nd  the  Corps  wee  freed  of  ny  future  0  A.  N  oost* 

Based  oe  0  &  M  oosts  of  $600*000  per  year  nd  dlsoouatiag  laflatioa  treads*  la 
r*5  years  the  Corps  would  oot  have  aay  ftxture  ooasitseat  to  aalatala  the 
project*  Based  on  0  &  N  cost  of  $1*1  alllloo  per  year  for  aalataanee  to  keep 
the  ehnnel  open  aost  of  the  year  nd  tbs  90  peroant  Federal  share  of  the 
aequlsltioa  cost  C$$*5  aillioa)*  the  Corps  would  not  have  ny  futura 
oowBitaeat  to  aalata^  the  projeot  after  4*1  years* 

(2)  isauBe  the  Corpa  paid  80  percent  fbr  a  dradge  that  ooat  IS 
allUoa  ($4*0  elUlon)  nd  the  Corps  waa.  freod  of  uy  future  0  4  H  oosta* 

Based  on  0  g  K  coats  of  $600*000  per  yeer*  la  6*r  yaera  the  Corps  would  not 
have  ny  future  oomltaost  to  aatntatn  the  project*  Based  on  0  4  H  oosts  of 
$1*t  aillioa  per  yeer  to  keep  the  ehaaael  open  aoat  of  the  yeer  nd  the  80 
pereent  Federal  share  of  the  eoquisitioa  C$$  Billion)  the  Corps  would  aot  have 
ny  future  eotaitMnt  to'selatala  the  projeet  la  3*6  yeera* 

f*  Zf  the  eoquisltioB  oost  of  e  nltsble  dredge  abould  be*  say  $3 
alllloB*  through  the  nqulaitioa  of  aultahle  used  equlpseat*  the  break  even 
period  would  be  5  years  ($600*000  0  4  N-oost/yeer)  or  years  ($1*1  alUloa 
0  4  M  Gost/yaar)*.  * 
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SUBJICtr  Ssnta  Crur  Dredglag  Probla**. 

•  • 


•  *•  Bbould  mtkm  tyerj  •ffort  to  «v«luato  vtiathar  tho  Bcqulaitlan 

of  «  sulwsOIo  drodga,  a  resaonablo  plan  for  eparatlon  ud  BalntoDinoe  of  tha 

®*’  futura  0  &  M  ooata  can  ba  vorkad 
out  with  tha  Santa  Crus  s**«»ip*  "oraaa 


5  EboZ 


Chlaf^  Oradgiag  DItIsLob 


Copiaa  Punishad: 
SASH-CUZ-C  (Colooal  Volpa) 
DASR-CVO-M  (Mr.  Hikal) 


DAEH-CWB  (Hr.  Stainbacf) 
OAEH-CVP  (Hr.  BoUdaj) 
DASf~CKZ-V  (Colosal  dsrlna)^ 
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COE  response  to  6  March  92  Port  Director  Letter 


DEPARTMENT  OF  THE  ARMY 

SAN  FRANCISCO  DISTRICT.  CORPS  OF  ENGINEERS 
2t1  MAIN  STREET 

SAN  FRANCISCO.  CAUFORNIA  94IOS  -  1005 

2,  1992 

Programs  and  Project 
Management  Division 


Mr.  Brian  E.  Foss 

Port  Director 

Santa  Cruz  Port  District 

135  5th  Avenue 

Santa  Cruz,  Calif oomia  95062 


Dear  Mr.  Foss: 

Ihis  responds  to  your  March  6,  1992,  letter  regarding  the  stucfy  of 
Santa  Cruz  Harbor  entrance  pzxdslens. 

Your  letter  is  not  accurate  in  describing  the  j^il  6,  1984,  meeting 
between  the  Port  District  and  the  Corps  of  Qigineers  as  an  "agreanent,  ” 
binding  on  the  Corps  of  Ehgineers.  Also,  your  letter  neglects  to  mention 
the  ^iril  2,  1986,  cooperative  agreement  which  was  reached  between  the 
Port  and  the  Corps,  and  vhich  is  binding  on  both  parties.  At  the  1984 
meeting,  the  Port  presented  a  five  point  orcoosal  to  the  Assistant 
Secretary,  Mr.  Gianelli.  IVio  years  of  techniceil  discussions  and 
negotiation  follcwed.  Finally,  a  written  cooperative  agreement  was  signed 
by  the  Port  and  the  new  Assistant  Secretary,  Mr.  Dawson.  Vie  must  look  to 
this  final  cooperative  agreement  to  determine  the  obligations  of  the  Port 
and  the  Corps. 

Ihe  purpose  of  the  1986  cooperative  agreement  was  stated  e:g>licitly 
in  the  agreement:  "Ihe  purpose  of  this  Agreement  is  to  ooeplete  the 
authorized  construction  at  the  federal  project  for  Santa  cruz  Harbor  and 
to  define  the  responsibilities  of  the  parties  for  its  future 
saintenanoe.  ”  In  Article  1(a)  of  the  cooperative  agreement,  the  Port 
assumed  re^jonsibility  for  maintedning  the  dredged  depth  of  the  entrance 
channel,  the  harbor  channel,  and  the  turning  basin  authorized  by  Congress 
in  1958.  Clearly,  the  cooplete  assunption  of  this  responsibility  by  the 
Port  was  the  consideration  for  the  Corps'  agreement  to  contribute  the  cash 
value  of  its  future  O  &  M  chligation  under  the  1958  Act.  Therefore,  ’  we 
believe  that  the  Corps  has  no  current  re^xnsibili^  or  authori'ty  to  spend 
Corps  0  &  M  funds  in  the  channel  areas.  Article  IV(d)  made  the 
cooperative  agreement  subject  to  any  future  legislation  which  would  be 
inconsistent  with  the  terms  of  the  agreement,  but  there  has  not,  as  yet, 
Iseen  any  sixh  legislation. 

As  to  the  maintenance  of  the  jetties,  our  current  study  will  address 
problems  with  the  west  jetty.  Ihe  fact  that  the  west  jetty  is 
significantly  inpounded  with  sand  is  not  a  matter  of  "maintenance"  of  the 
jetty  in  our  opinion. 
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If  you  require  emy  additional  infonnaticn  on  this  natter, 
please  call  ne  at  (415)744-3021  or  contact  the  shoeding  stucfy 
n^oject  Manager,  Bam^  Opton,  at  (415)  744-3259.  Mr.  Ton  Kendall, 
«ho  is  the  technical  nanager  and  is  preparing  the  Beoanncdssance 
Report  for  the  shoEding  stuc^,  renains  available  to  answer  specific 
technical  questions  at  (415)  744-3363. 
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6  March  92  Port  Director  Letter  requesting  COE  O&M 
Funding  of  Feasibility  Studies  and  West 
Shoal  Solutions 


I 


March  6. 1992 


SANTA  CRUZ 
HARBOR 


Col.  Stanley  G.  Phemambucq 
U  S  Army  Corps  of  Engineers 
211  Main  Street 
San  Francisco,  CA  94105 


SUBJECT:  Study  of  Santa  Cruz  Hartxjr  Entrance  Problems 


Dear  Col.  Phemambucq: 

As  you  know,  the  Corps  is  now  conducting  a  reconnaissance  study  of  the  Santa 
Cruz  Harbor  entrance.  This  study  is  a  product  of  a  1984  agreement  between  the  Port 
District  and  then  Secretary  of  Army  Mr.  William  Gianelli.  We  believe  that  the  agreement 
has  been  misinterpreted  and  we  ask  you  to  have  it  clarified. 

FEASIBIUTY  FUNDING 

Simply  stated,  we  believe  that  the  study  of  the  entrance  should  be  a  Corps  of  Engineers 
O  &  M  study  and  not  a  cost  shared  recon/feasibility  process.  Our  reasoning  follows. 

~  The  April  6, 1984  meeting  was  attended  by  the  following  people: 

William  Gianelli  -  Sec.  for  Civil  Works 

Robert  Dawson  -  Deputy  Sec.  for  Civil  Works 

Gen.  John  Wall  -  COE 

Gen.  Palladino  -  COE 

Col.  Web  -  COE 

Bill  Merdon  -  COE 

Del  Smith  -  Washington  Rep.  for  Port  District 
Brian  Foss  -  Port  Director,  Santa  Cruz  Port  District 
BUI  Lee  -  Chairman,  Port  District  Commission 

~  At  the  meeting,  a  package  of  elements  was  agreed  upon.  These  include: 

~  Cost  share  of  a  dredge  system  as  the  only  system  that  had  "Reliability*  and 
"Certainty".  (Moffett  &  Nichol  Santa  Cruz  Shoaling  Study  - 1978). 


Santa  Ciuz  Port  District 

135  5th  Ave..  Santa  Cruz,  CA  95062  (408)  475-6161 


Phernambucq/Foss 
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Acknowledgement  that  a  dredge,  although  a  proven  means  of  maintaining  the 
channel  would  not  solve  the  known  hazards  of  breaking  surf  even  when  the 
channel  was  at  depth. 

Acknowledgement  that  the  dredge,  although  the  only  reliable  and  certain  means 
of  sand  removal,  could  potentially  be  improved  on  by  jet  pump  augmentation. 

Acknowledgement  that  the  jetty  system  was  not  functioning  at  maximum 
effectiveness  because  it  was  impounded  by  sand  to  the  west,  and  that  some 
structural  or  operational  changes  might  correct  this  problem. 

Acknowledgement  that  the  aforementioned  problems  of  surf  and  jetty 
configuration  were  inter-related. 


These  are  consistent  with  our  subsequent  meeting  with  District  personnel  on 
April  30, 1984  and  with  our  April  16, 1984  letter  which  had  eight  points  of  agreement. 

in  accepting  a  dredging  system  which  the  Port  District  knew  was  less  than  a  total 
solution  to  the  overall  Santa  Cruz  Harbor  problem,  the  District  demanded  and  Mr. 

Gianelli  agreed  that  a  cornprehensive  study  was  a  fair  and  appropriate  accompaniment 
to  the  dredging  system.  As  you  know,  Congressman  Panetta  sponsored  subsequent 
legisiation  in  the  1986  water  authorization  bill  for  that  comprehensive  study  as  welt  as  for 
sealing  of  the  east  jetty. 

We  believe  that  the  equities  of  the  1984  agreement  point  to  a  100%  Corps  funded 
study  (Reconnaissance  and  Feasibility).  We  believe  that  Congressman  Panetta  would 
concur  with  this  analysis.  The  characterization  of  the  "Comprehensive  Study"  as  a  50/50 
cost  share  reflects  a  lack  of  historical  knowledge.  We  think,  frankly,  it  is  just  an 
oversight.  Bill  Merdon’s  memorandum  record  of  10  April  1984  concludes  (pg.  2, 3, 4) 
that  a  COE  study  was  appropriate. 

We  ask  that  the  office  of  the  Chief  of  Engineers  make  a  determination  on  the 
fairness  and  precedent  for  a  100%  COE  funded  next  phase  of  the  study. 

It  is  our  view  that  the  study  should  be  concluded  by  the  use  of  COE  O  &  M  funds. 
JETTY  MAINTENANCE 

We  believe  that  a  major  aspect  of  the  harbor  entrance  problem  has  been  overlooked. 

The  1958  authorization  loaves  the  Corps  of  Engineers  the  total  responsibility  for  jetty 
maintenance.  (H.D.  357  1958  Congressional  Record,  excerpt  attached).  We  believe  that 
this  includes  not  only  jetty  condition  but  jetty  function.  The  fact  is  that  the  west  jetty  is 
now  so  impourided  with  sand  that  it  does  not  function.  What  used  to  be  a  1 ,200  foot 
barrier  into  the  Monterey  Bay  is  now  effectively  only  300+  feet. 


Phernambucq/Foss 
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While  some  impoundment  was  anticipated,  and  encouraged  to  protect  upccast 
beaches,  the  massive  shoal  to  the  west  of  the  harbor  was  not.  We  believe  that  the  shoal 
is  a  Corps  of  Engineers  O  &  M  proolem.  It  certainly  has  to  be  separate  from  the  1986 
MOU  concerning  the  conduct  of  the  dredging  operation.  The  west  side  shoal  is  outside 
the  dredge’s  envelope  of  operation  and  outside  the  Port  committment  to  maintain 
"dredged  depths"  (as  per  the  MOU). 

In  summary,  we  believe  the  Corps  of  Engineers  is  responsible  for  studying  and 
developing  a  solution  to  the  west  side  shoal  problem. 


Sincerely, 


Brian  E.  Foss 
Port  Director 


BEF:jar 
letter  17-19 


House  Document  No.  367 


8Stb  Congress,  2d  Session 


SANTA  CRUZ  HARBOR,  CALIF. 


LETTER 

mm 

THE  SECRETARY  OF  THE  ARMY 

TRANSMTrriNC 

A  LETTER  FROM  THE  CHIEF  OF  ENGINEERS, 
DEPARTMENT  OF  THE  ARMY,  DATED  FEBRUARY  27, 
1958,  SUBMITTING  INTERIM  REPORT,  TOGETHER  WITH 
ACCOMPANYING  PAPERS  AND  ILLUSTRATION,  ON  A 
SURVEY  OF  SANTA  CRUZ  HARBOR,  CALIF.,  AUTHOR¬ 
IZED  BY  THE  RIVER  AND  HARBOR  ACT  APPROVED 
JULY  24,  .1946 


March  25, 1958. — Referred  to  the  Committee  on  Public  Works 
and  ordered  to  be  printed  with  one  illustration 
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imiTED  STATES 

GOVERNMENT  PROmNG  OFFICE 
WASHINGTON  :  19S8 


LETTER  OF  TRANSMITTAL 


Depabticent  of  the  Aairr, 
Washington,  D.  March 7, 1968. 

The  Speaker  of  the  House  of  Represehtattves. 

De\r  Mr.  Spevker  :  I  am  transmitting  herewith  a  favorable  interim 
report  dated  February  27, 1958j  from  the  Chief  of  Engineers,  pepart- 
ment  of  the  Army,  together  with  accompanying  papers  <md  illustra¬ 
tion,  on  a  survey  of  Santa  Cruz  Harbor,  Calif.,  authorized  by  the 
River  and  Harbor  Act  approved  July  24, 1946. 

In  accordance  with  section  1  of  Public  Law  14, 79th  Congress,  and 
Public  Law  732,  79th  Congress,  the  views  of  the  Governor  of  the 
State  of  California  and  the  Department  of  the  Interior  are  set  fo^ 
in  Ae  inclosed  communications,  together  with  the  reply  of  the  Acting 
Cliief  of  Engineers  to  Uie  Secretary  of  the  Interior.  The  views  of 
the  Public  Health  Service  are  also  indosed. 

The  Bureau  of  the  Budget  advises  that  there  is  no  objection  to  the 
submission  of  the  proposed  report  to  the  Congress ;  however,  it  states 
that  no  commitment  can  be  made  at  this  time  as  to  when  any  estimate 
of  appropriation  would  be  submitted  for  construction  of  the  project, 
if  authorized  by  the  Congress,  since  this  would  be  governed  by  the 
President’s  budgetary  objectives  as  determined  by  the  then  prevailing 
fiscal  situation.  A  copy  of  the  letter  from  the  Bureau  of  the  Budget 
is  inclosed. 


Sincerely  yours. 


WnBEB  M.  Bruckeb, 
Secretary  of  the  Army. 


COMMENTS  OF  THE  BUREAU  OF  THE  BUDGET 

Executive  Office  of  the  President, 

Bureau  of  the  Budget, 
Washington,  D.  C.,  March 6, 1968. 
The  honorable  the  Secretart  of  the  Army. 

My  Dear  Mr.  Secretary:  Assistant  Secretary  Short’s  letter  of 
March  5, 1958,  submits  the  proposed  report  of  the  Chief  of  Enmneers 
on  Santa  Cruz  Harbor,  Calif.,  authorized  by  the  River  and  Harbor 
Act  approved  July  24, 1946. 

The  Chief  of  Engineers  recommends  improvement  of  Santa  Cruz 
Harbor  to  provide  for  a  small-boat  harbor  in  Woods  Lagoon,  con¬ 
sisting  of  an  entrance  channel  100  feet  wide,  20  feet  deep  and  900  feet 
long,  continuing  15  feet  deep  and  the  same  width  for  a  distance  of 
370  feet;  an  inner  channel  15  feet  deep,  150  feet  wide,  and  800  feet 
long,  continuing  10  feet  deep  for  an  additional  600  feet;  a  turning 
basin  10  feet  deep,  250  feet  wide,  and  300  feet  long;  an  east  jetty  810 
feet  long,  and  a  west  jetty  1,200  feet  long;  and  a  sand  bypassing  plant; 


SANTA  CRUZ  HARBOR,  CALIF. 

REPORT  OP  THE  CHIEF  OP  ENGINEERS.  DEPARTMENT  OP  THE  ARMY 

Department  of  the  Arkt, 

Office  op  the  Chtep  op  Engineers, 
'WatUngton,  D.  C.,  February  «7, 1958. 
Subject :  Santa  Cruz  Harbor,  Calif. 

To  :  The  Secretary  of  the  Army. 

1.  I  submit  for  transmission  to  Congress  my  interim  report  witii  ac¬ 
companying  papers  on  pi«liminary  examination  and  survey  of  the 
coast  of  northern  Califoimia  from  Point  Pinos  to  the  northern  boun¬ 
dary  of  the  State,  including  the  San  Francisco  Bay  area,  with  a  view 
to  the_  establishment  of  harbors  for  light-draft  vessels,  authorized  by 
the  Ei^r  and  Harbor  Act  approved  July  24, 1946.  This  report  con¬ 
siders  Santa  Cruz  Harbor  only.  Keports  on  other  harbors  will  be 
submitted  later. 

2.  Santa  Cruz  Harbor  is  on  the  north  shore  of  Monterey  Bay  about 
65  milM  south  of  the  entrance  to  San  Francisco  Bay  and  14  miles 
north  of  Moss  Landing,  the  nearest  small-boat  harbor.  San  Lorenzo 
River ^ws  through  the  city  of  Santa  Cruz  and  empties  into  the  har- 
hor.^  The  mean  tidal  range  is  3.5  feet.  There  is  no  existing  Federal 
project  at  Santo  Cruz  Harbor.  In  a  recently  completed  beaw-erosion 
repo^  the  Chief  of  Engineers  recommendea  Federal  participation  in 
^ch  protection  in  the  area  under  consideration  in  this  report.  Local 
interests  have  constructed  2  piers  in  the  harbor:  1,  a  private  recre¬ 
ational  pier  extending  500  feet  from  shoreline  to  the  10-foot  contour 
in  the  bay,  and  the  other,  a  municipal  wharf,  extending  2,732  feet  to 
the  32-foot  contour. 

3.  The  area  tributary  to  Santo  Cruz  Harbor  for  recreational  small- 
boat  puipo^  includes  all  or  parts  of  10  nearby  counties  having  a  total 
population  in  1950  of  over  1  million.  The  coastal  areas  are  developed 
predominantly  for  resort  and  recreational  purposes  while  the  interior 
arew  are  devoted  principally  to  agriculture  and  the  processing  of 
agricultural  products.  The  city  of  Santo  Cruz,  which  W  a  pema- 
nent  population  of  22,794  in  1955,  has  on  weekends  about  45,000  dur- 
«ig  the  winter  ^d  100,000  during  the  summer  vacation  period. 
Seventy  commercial  fishing  craft  and  seven  sport-fishing  vessels  op¬ 
erate  out  of  Santo  Cruz  Harbor  during  the  summer.  Tlie  commercial 

,  jparketcd  at  Santo  Cruz  in  1954  amounted  to  1,223  tons, 
valued  at  ^07,580.  There  are  no  fish  canneries  in  Santa  Cruz  and  aD 
nsh  are  either  iced  and  shipped  elsewhere  or  retailed  locally. 

4.  Local  interests  desire  a  protected  small-boat  harbor  at  Santa 
L-ruz  to  serve  the  existing  fishing  fleet  and  prospective  recreational 
craft  on  a  ycar-i-mind  basis.  They  suggest  that  Woods  Lagoon,  a  low 
area  belund  the  Twin  L.ak^  beach  about  0.5  mile  east  of  the  mouth 

R'ver,  be  improved  northward  to  the  Southern  Pa¬ 
cific  Railroad  for  tlie  harbor  and  that  parallel  rubble-stone  jetties 


Additional  Attachments 
See  Appendics  A-1  &  A-2 
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30  January  92  Bill  Lee  Letter  describing  1987 
Harbor  Entrance  Accident 


BILL  LEE  YACHTS 


January  30  1992 

Mr.  Ton  Kendall 

US  Army  Corps  of  Engineers 

211  Main  Street 

San  Francisco,  CA  94102 

Dear  Tom: 

Here  is  a  copy  of  the  Santa  Cruz  Harbor  Survey. 

Also  I  would  like  to  describe  an  accident  at  the  Harbor  Entrance 
on  March  5,  1987.  It  was  during  the  end  of  Southerly  storm. 

There  was  wind  out  of  the  South  and  waves  breaking  at  the 
entrance.  A  boat  which  we  had  built,  the  68  foot  sailing  vessel, 
HOTEL  CALIFORNIA  wished  to  exit  to  harbor  in  route  to  Southern 
California.  Several  of  the  people  on  board  were  locals  and  were 
familiar  with  watching  the  waves  and  waiting  for  a  safe  time. 

They  thought  the  safe  time  had  come  and  started  out,  but  too 
soon.  Once  they  saw  another  wave,  they  had  to  decide  whether  to 
stop  between  the  jetty's  or  go  for  it.  The  went  for  it. 

Somewhere  between  the  end  of  the  west  jetty  and  about  2  boat 
lengths  past,  they  were  motoring  at  9  knots  straight  into  a  steep 
breaking  wave. 

When  the  boat  came  down  on  the  backside  of  the  wave,  a  crewman  on 
the  bow  had  broken  his  arm.  Forward  of  the  keel,  the  bottom  of 
the  boat  was  extensively  damaged  and  several  bulkheads  were 
broken.  From  the  marks  on  the  bottom  of  the  keel,  the  boat  may 
have  hit  bottom  at  some  time  in  the  process.  Dollar  damage  to 
the  boat  approached  $20,000.  Crew  member  could  provide  medical 
cost  if  needed. 

The  crew  member's  arm  recovered  well  and  boat  was  repaired,  but 
the  area  just  outside  the  entrance  remains  a  hazard.  The  danger 
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14  November  91  Harbor  Master  Letter  regarding 
Proposed  Alternatives 


November  14, 1991 


SANTA  CROZ 
HARBOR 


Mr.  Tom  Kendall 
Corps  of  Engineers 
21 1  Main  Sb^ 

San  Francisco,  CA  94102 


Dear  Tom; 

Subsequent  to  our  meeting  of  October  31, 1991 .  during  which  we  discussed  the 
study  alternatives  for  the  Santa  Cruz  shoaling  problem,  the  Port  District’s  dredging 
committee  met  to  further  refine  the  Port’s  priorities  among  the  alternatives.  This 
committee,  consisting  of  Port  Commissioners  Ed  Ravell  and  Bill  Lee,  Port  Director  Brian 
Foss,  and  myself,  reviewed  again  the  six  possible  alternatives  which  you  presented. 

I  would  like  to  comment  on  your  proposed  alternatives  individually: 

#1 :  No  action  alternative  (i.e.  current  dredging  program). 

Obviously,  fois  alternative  does  not  require  the  effort  of  a  feasibility  study,  nor  the 
justification  of  a  benefit  to  cost  analysis. 

#2:  Seal  east  jetty  (i-e.  Grout  Injection  Sealing). 

The  Port  is  desirous  to  see  this  alternative  accomplished;  however,  it  is  a  small 
enough  project  that  it  probably  does  rK}t  merit  the  expense  entailed  in  going  to  the 
next  step  of  a  feasibility  study.  We  hope  there  would  be  some  method  in  which 
the  Corps  could  go  directly  to  funding  this  as  a  project  I  have  enclosed  some 
interesting  photographs  for  your  review  on  this  subject  On  November  7, 1991 , 
large  surf  overtopped  the  beach  burm  and  created  a  river-effect,  which  drained 
through  the  harbor’s  east  jetty.  The  turbulence  and  discolorization  of  water  and 
sand  entering  the  harbor  channel  is  dearly  evident  in  one  of  the  photos.  It  is 
obvious  to  me  that  sealing  the  east  jetty  would  prevent  this  source  of  shoaling. 

#3:  Extension  of  the  existing  dredging  discharge  pipe  toward  Black’s  Point  to  avoid 
bypassing  reversals. 

This  alternative  was  discussed  at  length  and  it  was  felt  that  the  Port’s  position  on 
this  for  further  study  is  directly  related  to  the  order  of  magnitude.  If  the  extension 
of  the  existing  dredge  discharge  pipe  is  solely  limited  to  our  own  dredging 
practice  In  adding  more  pipe  in  a  temporary'  manner  further  toward  Black’s  Point, 
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then  little  further  Corps  study  is  needed.  However,  if  this  alternative  involves  a 
permanent,  engineered  pipeline  going  all  the  way  to  Black’s  Point  and  perhaps 
out  to  sea  past  the  point  itself,  then  we  believe  that  the  engineering,  environmental 
and  benefit  cost  an^sis  of  this  alternative  would  need  tp  be  studied  further 
through  the  feasibility  stage. 

For  both  these  alternatives,  the  increased  costs  of  extra  pipeline  and  fuel 
(required  to  pump  farther)  vriil  need  to  be  balanced  with  the  potential  savings  in 
dredging  loss. 

#4:  Sand  trap  (Pit  Over  Existing  Pit  ShoaQ. 

This  alternative  could  include  excavation  of  a  day  layer.  It  would  have  to  identify  a 
disposal  site.  I  believe  this  is  also  an  order  of  magnitude  question,  if  the  idea 
here  is  to  use  the  Port’s  existing  equipment  to  dredge  as  deeply  as  we  can  in  the 
harbor  entrance^  then  there  wouid  only  probably  be  federal  interest  involved  if  the 
new,  deeper  channel  was  deemed  to  be  a  "new  federal  channet.”  Otherwise,  the 
Port  could  create  a  sand  trap,  at  least  temporarily,  in  the  entrance  using  the 
'Seabright*  at  our  own  will. 

If  this  alternative  is  extended  to  indude  excavation  of  the  hardpan  day  layer  in  the 
entrance  area  and  to  the  west,  then  this  wouid  be  a  significant  project  which 
wouid  need  engineering,  environmental  and  benefit  cost  analysis  through  a 
feasibility  study.  Generaliy,  the  Port’s  dredging  committee  was  not  inclined  to 
recommend  any  further  study  of  excavation  of  a  day  layer  as  numerous 
environmental  problems  quickly  presented  themselves. 

#5:  Fixed  jet-pump-type  sand  bypassing  system. 

This  alternative  would  be  located  in  the  navigation  channel  and  would  either  use 
the  existing  discharge  pipeline  or  parailei  it 

It  seemed  dear  to  us  that  this  aitemative  would  involve  a  new  federal  project 
induding  the  acquisition  of  significant  new  hardware.  The  Port  wouid  encourage 
further  ^rt  on  this  alternative,  induding  engineering,  environmental  and  ben^ 
cost  analysis. 

#6:  Mobile  jet  -  pump  type  system  working  on  west  fillet  of  west  jetty. 

This  system  would  most  likely  be  crane-operated  and  bypass  sand  from  west  of 
the  west  jetty  to  east  of  the  east  jetty. 

During  the  October  31  meeting  there  was  discussion  on  this  aitemative  to  the 
effect  that  it  might  not  be  a  federal  project  considering  that  it  might  not  bypass  any 
sarKl  that  ^ered  the  channel.  It  was  also  discussed  that  it  would  possibly  be 
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only  a  method  to  pass  more  sand  from  west  of  the  west  jetty  to  east  of  the  east 
jetty,  beneffing  the  down-coast  neighbors,  but  perhaps  the  Port  very  little.  The 
Port  dredging  committee  considered  these  ideas  further  and  recommend  that 
alternative  #6  be  seriously  studied.  It  was  our  basic  feeling  that  a  significant, 
although  undetermined,  amount  of  sand  destined  for  the  harbor  entrance  could 
be  removed  before  It  becomes  a  problem  through  this  system.  We  recommend 
that  further  engineering,  benefit  cost  analysis  be  done  on  alternative  #6. 

Regarding  alternatives  #5  and  #6,  the  Port's  dredging  committee  is  very 
interested  in  encouraging  the  Corps  of  Engineers  Waterways  Experiment  Station  to  use 
Santa  Cruz  Harbor  as  a  site  for  further  experiments  with  mobile  jet  pumps,  particularly  In 
relation  to  those  pumps  working  in  heavy  debris  environments. 

As  I’m  sure  you  are  aware  from  our  comments  at  the  October  31 ,  meeting,  the 
Port  District  is  very  concerned  about  being  able  to  afford  our  share  of  the  next  step  in 
this  process  (the  feasibility  study).  Generally,  we  hope  to  get  as  much  data  as  possible 
from  the  reconnaissance  study,  and  will  be  eager  to  learn  about  benefit/cost  ratios  you 
come  up  with  for  the  various  attematives. 

Hopefully  these  comments  have  helped  clarify  the  Port’s  position  and  will  make 
the  writing  of  the  reconnaissance  study  a  little  easier. 

Thanks  for  your  attention  to  these  comments. 

Sincerely, 


Stephen  B.  Scheiblauer 
Harbormaster 
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Congressional  Letter  Supporting  1992  Authorization 
for  East  Jetty  Sealing 


SAN'^A  CRUZ  PORT  DIST.  TEL  : 408-475-9558 


Dec  05.91  15:32  No. 006  P.03 


LEON  E.  PANETTA 

tttN  OltTMCI  CMWAHMia 

Cousres(s(  of  tije  tBiniteb  ^tatest 

^ou0e  a(  SlcpreflentstiUes 
lOatfIjtttston,  SC  20515 

Novraber  6,  1991 

Mr.  Wllllan  E.  Gelsrelter 
East  Cliff  Drlvs  Property  Ovmera 
120  13th  Avenue 
Santa  Cruz,  California  95062 

Dear  Mr.  Gelsrelter: 
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Office. 
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SANTA  CWl.  CA 
NODASt.lOM 


Thank  you  for  contacting  ne  regarding  the  Shoreline  Protection  Study 
and  the  Sealing  of  the  East  Jetty. 

Currently  there  Is  no  appropriate  legislation  in  which  to  extend  the 
authorizations  of  these  projects,  I  therefore  Intend  to  assist  In 
obtaining  authorization  for  these  projects  in  next  year's  Water 
Resource  bill.  I  have  written  a  letter  to  Chairman  Nowak  to  request 
these  authorizations  and  have  enclosed  a  copy  for  your  Information. 


My  staff  was  informed  by  staff  on  the  Subcommittee  on  Water  Resources 
that  the  deauthorizations  will  not  have  a  negative  effect  and  that  it 
should  not  be  a  problem  to  get  these  projects  reauthorized. 


If  I  can  be  of  further  assistance  regarding  this  matter  or  any  other, 
please  do  not  hesitate  to  contact  me  again. 


nWNTEO  CM  HEGVCUO  FAPf  D 
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The  Honorable  Henry  J.  Nowak 
Chairman,  Subconmltee  on 
Water  Resources 
Bo376  Rayburn  House  off.  Bldg. 
Washington,.  D.C.  20515 


Dear  Mr.  Chairman: 


I  am  writing  to  ask  your  assistance  In  gaining  authorization  for  two 
water  projects  that  are  due  to  expire  on  November  17,  1991:  i.  The 
Santa  Cruz  County  Shoreline  Protection  and  2.  The  Santa  Cruz  Harbor 
Sealing  of  East  Jetty. 

The  Santa  Cruz  Harbor  Sealing  of  the  East  Jetty  was  originally 
authorized  in  1986  under  public  law  99~662.  The  Santa  Cruz  County 
Erosion  Control  Study  was  originally  authorized  in  1958  under  House 
Document  No.  179,  85th  Congress,  let  Session  May  20,  1957. 
Unfortunately,  these  studies  have  never  received  federal  funding  and 
':hu6,  are  subject  to  automatic  deauthorization.  The  East  Jetty 
''project  has  not  started  because  there  is  still  a  reconnaissance  study 
underway  that  will  determine  what  modifications  of  the  jetty  are 
necessary.  The  Erosion  Study  is  needed  because  this  shoreline  is 
threatened. 


It  is  for  these  reasons  that  I  am  requesting  that  you  include  these 
projects  in  the  Water  Resources  bill  next  year.  1  certainly  appreciate 
the  support  you  have  given  to  the  various  projects  in  my  district  in 
the  past  and  hope  that  you  will  be  able  to  Include  this  request  in  the 
1992  bill. 

Thank  you  for  your  assistance  with  this  matter. 

Sincerely, 


LEP/ls 


LEON  E.  PANETTA 
Member  of  Congress 
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Sediment  Budget  and  Surge  Study 


SANTA  CRUZ  SHOALING  STUDY 
HARBOR  ENTRANCE  SEDIMENT  BUDGET 


Prepared  For: 

AQUA  RESOURCES,  INC. 

2030  Addison  Street,  Suite  500 
Berkeley,  California  94708 

Under  Contract  DACW07*89-D-0031  with: 

U.S.  ARMY  CORPS  OF  ENGINEERS, 
SAN  FRANCISCO  DISTRICT 
211  Main  Street 

San  Francisco,  California  94105-1905 
Prepared  By: 

MOFFATT  &  NICHOL,  ENGINEERS 
131  Steuart  Street,  Suite  300 
San  Francisco,  California  94105 

- 

Robert  T.  Battallo 
Registered  Civil  Engineer 

M&N  Job  No.  2998 

FINAL 

MARCH  27,  1992 


Assisted  by: 

GARY  B.  GRIGGS  &  ASSOCIATES 

306  Dickens  Way 

Santa  Cruz,  California  95064 


CONTENTS 


SECTION 

SUBJECT 

PAGE 

I 

INTRODUCTION 

I-l 

II 

HISTORIC  BEACH  PROFILE  DATA 

II-l 

III 

HISTORIC  SHORELINE  POSITIONS 

III-l 

IV 

SEDIMENT  BUDGET  ANALYSIS 

IV-1 

V 

SURGE 

V-1 

VI 

FINDINGS 

VI-1 

VII 

REFERENCES 

VII-1 

VIII 

TECHNICAL  APPENDICES 

VIII-1 

I. 


INTRODUCTION 


A.  BACKGROUND 

Santa  Cruz  Harbor  is  located  on  the  northern  coast  of  Monterey  Bay, 
about  65  miles  south  of  San  Francisco.  Figure  I-l  shows  the  location 
of  Santa  Cruz  Harbor  and  Figure  1-2  shows  the  harbor  and  shoreline 
configuration. 

Santa  Cruz  Harbor  entrance  was  designed  by  the  U.S.  Army  Corps  of 
Engineers  (Corps).  Construction  was  jointly  sponsored  by  the  Corps  and 
the  Santa  Cruz  Port  District  (SCPD).  Construction  of  the  entrance 
jetties  began  in  1962  and  was  completed  in  1963. 

Within  several  years  of  construction,  substantial  amounts  of  sand 
accumulated  to  the  west  of  the  jetties  and  within  the  entrance  channel. 
Maintenance  dredging  was  implemented  to  maintain  a  navigable  entrance, 
with  sand  discharged  to  the  east  to  supply  downdrift  shores.  Several 
studies  have  been  conducted  to  better  understand  the  sediment  transport 
and  shoaling  processes  in  order  to  better  manage  the  entrance  channel. 
One  such  study  was  conducted  by  Moffatt  &  Nichol,  Engineers  (1978)  for 
the  Corps.  The  SCPD,  with  assistance  from  the  Corps,  purchased  a 
dredge  specifically  designed  for  Santa  Cruz  in  1986.  The  SCPD  has 
operated  this  dredge  when  needed  since  that  time,  and  has  maintained  a 
navigable  entrance  since  1986. 

The  Corps  is  conducting  a  reconnaissance  study  of  the  potential 
feasibility  and  benefit  of  possible  modifications  to  the  Santa  Cruz 
Harbor  entrance  and  dredging  practices.  Sediment  transport  processes 
in  the  vicinity  of  the  harbor  entrance  are  pertinent  to  the 
reconnaissance  study.  Since  the  1978  study,  annual  dredge  volumes  have 
increased  (Figure  IV-3  shows  the  dredging  history).  It  was  not  clear 
if  this  change  was  related  to  the  new  dredging  practices  only,  or  if 
the  amount  of  sediment  moving  toward  the  entrance  had  increased.  This 
issue  required  an  assessment  of  long-term  (multi-year)  trends  in 
sediment  transport  processes.  Assessment  of  short-term  sediment 
transport  processes  (seasonal  and  storm)  were  desired  for  several 
reasons.  First,  the  potential  for  westward  transport  of  sand  from  the 
beach  discharge  area  to  the  dredge  area  affects  the  utility  of 
alternative  discharge  practices.  Second,  the  maximum  quantity  of  sand 
that  could  shoal  the  entrance  during  one  or  a  series  of  storms  affects 
the  design  criteria  for  dredging  practices.  In  a  general  sense,  an 
understanding  of  sediment  transport  processes  was  required  to  gage  the 
potential  impacts  and  benefits  associated  with  modifications  to  the 
entrance  structures  and  dredging  practices.  In  addition,  the  Corps  and 
the  SCPD  desire  to  avoid  any  modifications  that  could  worsen  the 
existing  problems  associated  with  surge  (long  ocean  waves)  in  the 
harbor. 
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B.  PURPOSE 

The  purpose  of  this  reconnaissance-level  study  Is  to  update  the  Santa 
Cruz  Harbor  Entrance  Sediment  Budget  from  the  1978  report,  assess  the 
probable  effect  of  harbor  modifications  on  harbor  response  to  surge  and 
identify  actions  that  could  reduce  problems  associated  with  surge. 

C.  SCOPE  OF  WORK 

All  work  is  of  reconnaissance-level  only.  The  scope  of  work  is 
described  as  follows: 

1.  Collect.  Compile  and  Analyze  Beach  Profile  Data 

Compare  historic  and  recent  beach  profiles  surveyed  near  the  entrance. 
Collect  monthly  beach  profiles.  Address  long-term  and  short-term 
Seasonal  and  storm- related)  changes. 

2.  Update  Sediment  Budget 

Use  beach  profile  data,  shoreline  positions  (from  aerial  photographs), 
potential  longshore  sand  transport  rates  (calculated  using  wave  gage 
data) ,  and  reports  to  update  the  harbor  entrance  sediment  budget 
presented  in  the  1978  Moffatt  &  Nichol,  Engineers  report.  This 
analysis  involves  a  volumetric  accounting  of  sediment  sources  and 
sinks,  and  sediment  transport  processes  and  rates.  Address  long-term 
and  short-term  (seasonal  and  storm-related)  changes.  Also  investigate 
whether  the  updrift  beach  continues  to  accrete,  and  whether  accretion 
extends  updrift  past  the  San  Lorenzo  River.  Select  and  investigate  a 
"control"  beach  outside  the  study  area  for  reference. 

3.  Investigate  Harbor  Response  to  Surge 

Investigate  surge  (long-period  wave)  activity  in  Santa  Cruz  Harbor  by 
discussions  with  SCPO  personnel,  review  of  prior  studies,  and 
application  of  an  approximate  numerical  model.  Address  the  potential 
for  proposed  entrance  modifications  to  affect  harbor  response  to  surge. 
Identify  actions  that  could  reduce  surge  or  damages  associated  with 
surge. 
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II.  BEACH  PROFILE  AND  SURVEY  DATA 


A.  PREVIOUS  WORK 

1.  Army  Corns  of  Engineers 

The  Army  Corps  of  Engineers  began  surveying  Seabright  and  Twin  Lakes 
beaches  in  1953.  Two  profiles  lines  were  originally  established:  one 
at  the  upcoast  end  of  Seabright  Beach,  just  east  of  San  Lorenzo  Point 
(Monument  13),  and  one  approximately  at  the  middle  of  Twin  Lakes 
(Monument  15)  (Figure  II-l).  In  1958,  profile  line  6+OOE  was  added. 

In  1961,  additional  profile  lines  were  added  to  include  the  entire 
stretch  of  shoreline  from  San  Lorenzo  Point  to  Blacks  Point.  From  1961 
to  1966  beach  and  nearshore  surveys  were  conducted  one  to  three  times  a 
year  for  most  of  these  lines.  No  data  were  collected  from  August  1966 
to  February  1975.  From  February  1975,  to  February  1978,  beach  surveys 
were  collected  one  or  two  times  a  year.  In  addition,  thirty  one 
hydrographic  surveys  of  the  harbor's  channel  and  the  area  around  the 
jetties  were  carried  out  from  January  1975  to  May  1979. 

2.  Gary  B.  Grioos  &  Associates 

From  February  5,  1991  to  June  26,  1991,  a  bi-weekly  survey  program  at 
Twin  Lakes  Beach  was  carried  out  for  the  Santa  Cruz  Port  District. 
Thirteen  shore  normal  profile  lines,  spaced  at  100  foot  intervals,  were 
surveyed  from  the  back  beach  out  to  approximately  the  -10  foot  Mean 
Lower  Low  Water  (MLLW)  contour.  These  data  were  collected  with  the 
objective  of  attempting  to  track  transport  direction  of  the  sediments 
discharged  during  harbor  dredging. 

B.  METHODOLOGY  AND  DATA  COLLECTION  FOR  PRESENT  SURVEY 

1.  Surveying  Efforts 

Two  Surveying  efforts  were  accomplished  as  part  of  this  study.  First, 
ten  beach  profiles  located  east  and  west  of  Santa  Cruz  Harbor  were 
surveyed  about  once  a  month  from  September  to  January.  Secondly,  the 
sand  shoal  adjacent  to  the  west  jetty  and  harbor  entrance  was  surveyed 
along  lines  oriented  radially  from  the  west  jetty  three  times  during 
the  study  period.  Figure  II-l  shows  the  locations  surveyed. 

The  present  beach  and  offshore  survey  was  initiated  in  late  August, 

1991  and  continued  on  a  monthly  basis  through  January  of  1992  (Table 
II-l).  The  survey  area  extended  from  San  Lorenzo  Point  to  Blacks 
Point,  an  alongshore  distance  of  approximately  5000  feet,  and  included 
Seabright,  Twin  Lakes  and  12th  Avenue  beaches. 

Ten  profile  lines  were  established  (Figure  II-l)  to  coincide  as 
closely  as  possible  with  the  previous  historic  survey  lines.  These 
survey  lines  extended  fror.  the  backbeach  at  the  base  of  the  seacliff, 
across  the  shoreline  to  offshore  depths  of  approximately  -30  feet  MLLW. 
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A  Leitz  Set-2  Electronic  Distance  Meter  (EDM)  was  used  for  both  on-  and 
offshore  portions  of  the  survey.  Shore  parallel  baselines  were 
initially  established  on  all  three  beaches,  and  temporary  bench  marks 
(IBM)  were  set  along  the  baseline.  For  the  beach  and  offshore  profile 
surveys,  the  EDM  was  positioned  on  the  beach  near  the  berm.  The  TBMs 
were  surveyed  to  determine  the  position  of  the  EDM  using  tri angulation. 
This  was  accomplished  by  knowing  the  distance  between  the  TBMs,  the 
distances  to  the  TBMs,  and  the  angle  between  the  TBMs  from  the  field 
station. 

The  beach  and  nearshore  portions  (to  wading  depths)  of  each  profile 
line  were  surveyed  using  a  field  assistant  in  a  wet  suit  holding  a  12 
foot  pole  with  a  prism  reflector.  The  offshore  portions  of  each 
profile  line  were  collected  with  a  continuous  recording  fathometer 
mounted  on  a  17  foot  Boston  Whaler.  The  position  of  the  boat  was 
surveyed  from  the  shore-based  EDM  in  order  to  fix  points  along  the 
profi le. 

The  west  jetty  shoal  survey  was  conducted  with  a  digital  fathometer 
(accurate  to  one  foot)  on  board  one  of  the  small  boats  operated  by  the 
Santa  Cruz  Port  District.  A  series  of  radial  lines  extending  out  from 
the  dogleg  portion  of  the  west  jetty  were  reoccupied  from  September  to 
December  (Figure  II-l).  During  these  surveys  the  EDM  was  set  up  on  the 
tip  of  the  west  jetty,  directly  over  C.O.E.  BM  21+00,  and  the  position 
of  the  boat  was  surveyed  approximately  10-15  times  per  line.  The  date 
of  each  survey  and  the  area  covered  are  listed  in  Table  I 1-2. 


2.  Santa  Cruz  Harbor  Dredoino  During  the  Survey  Period 

The  SCPD  began  it's  annual  dredging  operations  on  November  15,  1991. 
From  November  15  to  January  16,  1992,  the  entrance  channel  was  dredged 
(Table  II-3).  From  January  20-24,  the  turning  basin  was  dredged. 
Personal  communication  with  the  SCPD  indicate  that  approximately 
110,000  cubic  yards  of  predominantly  sand  sized  material  was  dredged 
from  the  entrance  channel  and  released  on  Twin  Lakes  Beach  during  the 
study  period. 

3.  Environmental  Conditions  During  the  Surveying  Period 

Throughout  most  of  the  study  the  surveys  were  conducted  when  the  surf 
was  one  to  two  feet.  The  swell  was  twice  one  to  three  feet,  and  on  the 
day  of  the  last  survey  the  swell  was  two  to  three  feet  (Table  II-4). 
Northwest  swells  were  predominant  during  the  course  of  the  study,  and 
on  all  beaches  in  the  study  area  the  swells  broke  within  10  degrees  of 
shore  perpendicular  (Table  II-4).  Winds  were  variable,  ranging  from  0 
to  20  miles  per  hour,  while  the  visibility  was  good  throughout  the 
course  of  the  study. 
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4. 


Data  Manipulation 


Data  from  the  monthly  beach  surveys  are  plotted  as  topographic/ 
bathymetric  profiles.  These  profiles  are  shown  on  Figures  I 1-2  to  II- 
11.  Figure  11-12  shows  a  comparison  of  these  data  and  data  collected 
by  Hicks  (1982)  at  profile  line  2  only. 

Selected  profiles  from  the  west  jetty  shoal  area  were  computer  plotted 
to  facilitate  comparisons  during  the  four  months  of  this  study,  as  well 
as  for  comparisons  with  previous  hydrographic  surveys  in  this  same  area 
(Figures  11-13  to  17).  Data  from  Corps  of  Engineers  hydrographic  maps 
from  October  1975,  and  May  1979,  were  used  to  plot  comparable  profiles. 
These  two  surveys  extended  far  enough  offshore  to  provide  useful 
comparisons  with  the  data  from  the  1991  surveys.  Individual  overlay 
plots  with  profile  data  from  the  1975  and  1979  maps  and  all  1991 
surveys  were  computer  plotted  for  the  0,  20,  40,  320  and  340  degree 
profile  lines.  These  specific  radial  lines  were  chosen  using  two 
criteria;  1]  they  cover  most  of  the  area  of  interest  without  going 
into  the  dredged  channel,  and  2]  the  1991  surveys  went  especially 
smooth  along  those  lines,  and  the  data  are  therefore  the  most  accurate. 
In  addition,  the  data  from  the  shoal  survey  were  used  to  create 
computer  drafted  topographic/  bathymetric  contour  maps  and  3-D  block 
diagrams  (Figures  11-18  to  25).  Calculated  volume  differences  between 
successive  shoal  surveys  are  listed  in  Table  II-4. 

C.  RESULTS 

1.  Long  Term  Changes 

a.  Beach  Profiles:  As  one  approach  to  evaluating  any  long  term 
accretion  or  erosion  along  the  shoreline  from  San  Lorenzo  Point 
to  Blacks  Point,  the  shore  normal  distance  of  the  summer  berm 
crest  and  the  MLLW  contour  from  the  base  line  was  measured  on 
each  plotted  profile.  These  historic  and  recent  data  were  then 
plotted  against  the  date  of  each  survey  to  graphically  portray 
these  trends  over  time  (Figures  11-26  to  29). 

Lines  2,  3  and  4  cross  the  west,  middle  and  east  ends  of 
Seabright  Beach,  respectively  (Figures  11-1,26,27,28).  These 
graphs  clearly  show  the  extent  of  post-harbor  accretion  of 
Seabright  Beach  (1963-1965),  and  also  reveal  that  the  Seabright 
Beach  fillet  was  essentially  full  or  had  reached  equilibrium  by 
about  1977.  Both  the  position  of  the  berm  crest,  and  the 
location  of  the  MLLW  contour  show  identical  patterns,  with  no 
significant  accretion  between  the  last  historic  survey  in  1977 
and  the  resurveys  of  late  summer  1991  to  early  winter  1992.  The 
overlay  of  the  1991  survey  profiles  2-4  and  the  survey  lines  from 
the  1970's,  along  with  Figure  11-12  further  demonstrate  the 
attainment  of  equilibrium  on  Seabright  Beach  by  the  mid  1970 's. 
Seabright  beach  survey  data  collected  by  Hicks  in  1982  at  the 
approximate  location  of  survey  line  2  was  recovered  and  plotted 
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in  Figure  11-26  for  additional  control  on  the  timing  of  the 
attainment  of  equilibrium. 

Line  4,  adjacent  to  the  west  jetty,  is  the  only  profile  that 
appears  to  show  any  growth  since  the  last  historic  survey 
(Figure  11-28).  The  last  survey  of  line  4,  however,  was  in 
winter  1975,  not  summer.  There  has  been  an  increase  in  the  beach 
volume  as  computed  from  the  profile  comparison.  The  volume  (two 
dimensional  cross-sectional  volume  increase  of  approximately  2250 
square  feet  between  2/75  and  10/91),  however,  is  less  than  the 
volume  difference  measured  between  9/28/91  and  12/01/91  (2470 
square  feet).  The  fact  that  the  accretion  or  profile  change 
between  February  1975  and  October  1991,  is  less  than  the 
bi-monthly  fluctuation  during  the  study  period  indicates  the 
adjacent  accretion  is  likely  due  to  short-term  fluctuations 
rather  than  long-term  trends.  A  comparison  of  Hicks'  (1982) 
profiles  with  those  surveyed  during  this  study  along  line  2 
indicate  that  the  western  end  of  Seabright  beach  has  not  changed 
significantly  since  1982  (Figure  11-12). 

Similar  historic  plots  of  the  beach  width  of  Twin  Lakes  and  12th 
Avenue  beaches  show  no  significant  change  since  the  late  1970's. 

A  graph  of  the  summer  berm  and  MLLW  position  by  year  was 
developed  for  profile  line  10  to  document  any  long  term  accretion 
or  erosion  on  the  beaches  irranediately  downcoast  of  the  harbor 
(Figure  11-29). 

Erosion  downcoast  of  the  harbor  immediately  following  it's 
construction,  and  the  subsequent  slow  recovery  is  well  documented 
for  profile  10  in  Figure  11-29.  It  is  not  as  clear  from  these 
data  that  Twin  Lakes  and  12th  Avenue  beaches  have  reached 
equilibrium,  largely  due  to  the  14  year  gap  in  the  record  between 
1977  and  1991.  The  profiles  show  that  there  has  been  no  growth 
to  either  Twin  Lakes  or  12th  Avenue  beaches  since  the  late 
1970 's.  Both  beaches  are  currently  at  almost  the  exact  same 
position  throughout  the  entire  profile  as  they  were  in  the  late 
1970's. 

A  consistent  closure  depth  of  approximately  -20  feet  MLLW  was 
found  on  all  beach  profiles  throughout  the  study  area  and  through 
the  historic  and  recent  surveys  except  for  the  January,  1992 
profiles,  which  did  not  close.  The  offshore  portions  of  all 
profiles  do  not  show  any  consistent  change  below  the  -20'  MLLW 
contour  from  1953  to  present.  Offshore  changes  appear  to  be 
attributable  to  seasonal  or  yearly  fluctuations  rather  than  any 
net  long  term  changes. 

b.  West  Jetty  Shoal;  Results  of  the  radial  shoal  survey  around 
the  west  jetty  and  comparisons  with  the  October  1975,  and  May 
1979,  hydrographic  surveys  are  shown  in  Figures  11-13  to  17.  In 
comparing  these  profiles  it  is  important  to  keep  in  mind  that  the 
digital  fathometer  provides  depth  readings  to  the  nearest  foot. 


II-4 


and  that  the  wave  interference  can  be  significant  when  the  boat 
is  close  to  the  jetty. 

Overall,  the  jetty  shoal  profiles  recorded  between  November  and 
December  are  quite  similar  down  to  depths  of  about  -15'  MLLW.  At 
greater  depths,  the  differences  between  those  two  surveys  are  as 
large  as  the  differences  between  the  late  1970 's  and  1991 
surveys,  suggesting  that  the  overall  net  change  in  this  12  to  16 
year  time  span  has  been  relatively  small,  with  the  greatest 
apparent  accretion  having  taken  place  closest  to  Seabright  Beach. 

Table  II-4  provides  a  summary  of  calculated  volume  differences. 
The  change  of  16,182  cubic  yards  from  May  1979  to  September  1991 
is  less  than  the  21,796  cubic  yards  from  September  to  December 
1991.  This  suggests  that  there  has  been  no  clear  long  term 
pattern  of  either  accretion  or  erosion  in  the  shoal  area  since 
May  1979.  The  differences  between  the  historic  and  recent 
profiles  most  probably  reflect  typical  seasonal  variations,  or 
perhaps  yearly  fluctuations,  rather  t^^  n  significant  net 
accretion. 

2.  Short  Term  Changes 

a.  Profiles;  From  9/28/91  to  12/01/91,  all  three  beaches  in  the 
study  area  appear  to  exhibit  a  closure  depth  of  approximately 
-20'  MLLW.  From  12/01/91  to  1/23/92  closure  was  not  reached  on 
most  of  the  profiles.  Little  significant  difference  is  apparent 
in  the  profiles  from  9/28/91  and  10/28/91.  There  were  no  storms 
of  significant  intensity  during  this  time  period.  The  storms 
which  occurred  in  November  and  December,  however,  did  bring  about 
some  changes  in  the  profiles.  Seabright  Beach  remained  very 
stable  at  mid-beach,  lines  2  and  3,  but  at  the  upcoast  and 
downcoast  ends  of  the  beach  there  were  significant  changes 
(Figures  11-2,3,4).  The  upcoast  end  of  the  beach  was  eroded,  the 
mid-section  remained  essentially  unchanged,  and  the  downcoast  end 
accreted  during  the  November  storms.  During  the  December  storms 
the  upcoast  end  of  the  beach  eroded  below  the  -15'  MLLW,  the 
mid-section  eroded  slightly,  and  the  downcoast  end  eroded 
throughout  it's  profile. 

Overall,  two  trends  are  apparent:  A  clockwise  rotation  of  the 
shoreline  and  nearshore,  and  overall  erosion,  both  of  these 
short-term  trends  are  attribu"  ?d  to  the  change  in  wave  conditions 
during  the  study  period.  The  oeach  segment  between  the  harbor 
jetties  and  Black  Point  changed  in  a  similar  manner,  except 
greater  erosion  occurred. 

The  most  dramatic  changes  in  the  study  area  occurred  on  Twin 
Lakes  beach  (Figures  II-6  to  9).  All  the  profiles  experienced 
erosion  on  a  monthly  basis,  the  most  significant  occurring  on 
line  6.  From  9/28/91  to  12/01/91,  line  6  lost  a  two  dimensional 
volume  of  approximately  2750  square  feet.  During  Lnis  same 
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period,  lines  5  and  7  lost  about  half  that  volume,  while  line  8 
remained  fairly  stable,  except  for  the  berm  position,  which 
retreated  132  feet.  No  significant  changes  occurred  below  -20 
feet  MLLW,  and  most  changes  occurred  above  -7  feet.  Significant 
sand  bar  formation  was  not  observed. 

b.  West  Jetty  Shoal:  Between  September  and  December,  1991 
surveys,  about  22,000  cubic  yards  of  sand  accumulated  in  the 
shoal  area.  Of  this  volume,  about  14,000  cubic  yards  accumulated 
in  November  (See  Table  1 1-4).  This  accumulation  may  be  related 
to  the  rotation  of  the  beach  in  plan  view  identified  previously. 
The  implications  to  sand  bypassing  of  the  west  jetty  or  entrance 
shoaling  are  not  clear,  however  there  is  evidently  some  storage 
capacity  in  the  shoal  area. 

c.  Effects  of  Dredge  Dishcarge:  Sand  dredged  from  the  harbor 
entrance  and  discharged  to  Twin  Lakes  Beach  totaled  about  110,000 
cubic  yards  during  the  survey  period.  There  is  no  evidence  that 
this  material  added  any  significant  accretion  to  either  Twin 
Lakes  or  12th  Avenue  beaches.  During  the  period  of  study,  which 
coincided  with  initial  dredge  operations,  Seabright,  Twin  Lakes 
and  12th  Avenue  beaches  all  were  undergoing  winter  scour.  The 
1991  “Investigation  of  the  Dispersal  of  Dredge  Spoils  from  the 
Santa  Cruz  Harbor"  by  Griggs  &  Associates  states  that  even  during 
mild  wave  conditions,  the  discharged  sediment  is  rapidly 
dispersed  and  no  pattern  of  deposition  is  apparent,  aside  from  a 
short  term  bulge  at  the  dishcarge  point.  The  dredge  operations 
did  not  have  any  discernable  impact  on  the  profile  of  any  beaches 
in  the  study  area  during  the  course  of  the  investigation. 
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Date 

Area  Surveyed 

09/27/91 

09/28/91 

09/29/91 

09/30/91 

Shoal  off  the  dog  leg  of  the  west  jetty 
Offshore  portions  of  Beach  Profiles  1-10 
Onshore  portions  of  Beach  Profiles  1-8 
Onshore  portions  of  Beach  Profiles  9  &  10 

10/27/91 

10/28/91 

11/01/91 

Offshore  portions  of  Beach  Profiles  1-10 
Onshore  portions  of  Beach  Profiles  1-10 
Shoal  off  the  dog  leg  of  the  west  jetty 

12/01/91 

12/02/91 

12/12/91 

Offshore  portions  of  Beach  Profiles  1-10 
Onshore  portions  of  Beach  Profiles  1-10 
Shoal  off  the  dog  leg  of  the  west  jetty 

01/16/92 

01/23/92 

Offshore  portions  of  Beach  Profiles  1-10 
Onshore  portions  of  Beach  Profiles  1-10 

Environmental  Conditions  During  Period  of  Stud 
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Shore  normal 


Entrance 


Nov.  15  -  Dec.  23.  1991 


January  2  &  3,  1992 
January  6-9,  1992 
January  13  -  16,  1992 
January  20-24,  1992 
January  27-30,  1992 
February  3-6,  1992 
February  10-13,  1992 
February  17-20,  1992 
February  24-27,  1992 
March  2-5,  1992 
March  9-12,  1992 
March  16-19,  1992 
March  23  -  April  9 

*  Discharge  location  for  the  dredge 

throughout  the  study  period 


Entrance 
Entrance 
Entrance 
Turning  Basin 
Upper  Harbor 
Upper  Harbor 
Upper  Harbor 
Upper  Harbor 
Entrance 
Entrance 
Entrance 

Aldo's  /  Fuel  Pier 
Entrance  /  Channel 

ils  was  between  survey  lines  6  &  8 


Table  II-4; 

Volume  Changes  Between  Shoal  Surveys 


Period 

05/18/79  -  09/27/91 
05/18/79  -  11/01/91 
05/18/79  -  12/12/91 

Average  long  term 

09/27/91  -  11/01/91 
11/01/91  -  12/12/91 
09/27/91  -  12/12/91 


Volume  Difference 

16,182  cubic  yards 
23,748  cubic  yards 
37,978  cubic  yards 

25,969  cubic  yards 

7,566  cubic  yards 
14,230  cubic  yards 
21,796  cubic  yards 

14,528  cubic  yards 


Average  short-term 


III.  HISTORIC  SHORELINE  POSITIONS 


A.  PREVIOUS  WORK 

Prior  work  regarding  shoreline  positions  in  the  vicinity  of  Santa  Cruz 
Harbor  is  presented  in  the  1978  Moffatt  and  Nichol  report,  "Santa  Cruz 
Harbor  Shoaling  Study"  (Figure  III-l). 

B.  METHODOLOGY  AND  DATA  USED 

Shoreline  mapping  was  accomplished  using  available  historic  aerial 
photos.  Data  was  analyzed  for  long  and  short  term  trends.  The  area 
studied  in  Santa  Cruz  extends  from  Cowell's  Beach  to  Black  Point 
Figures  I-l  and  III-2).  Shoreline  positions  for  New  Brighton  Beach 
were  also  investigated  (Figures  I-l  and  III-3).  New  Brighton  Beach  was 
selected  as  the  best  "control"  beach  available  as  a  measure  of  regional 
shoreline  changes  not  affected  by  the  harbor.  Additional  shoreline 
maps  are  found  in  Section  VIII  Technical  Appendices  Figure  A-1  and  A7. 

Historic  shoreline  positions  from  the  1940 's  to  the  present  were 
delineated  using  the  aerial  photographs  listed  in  Table  III-l.  The 
1943  and  1956  photographs  were  selected  to  represent  conditions  prior 
to  the  construction  of  Santa  Cruz  Harbor.  The  remaining  photographs 
were  selected  to  augment  previous  work,  and  are  therefore  post-1974. 

The  wetted  bound,  which  is  the  line  forming  the  boundary  between  sand 
saturated  at  the  time  of  high  tide  and  drier  sand  landward  of  that 
limit,  was  chosen  as  the  best  shoreline  position  marker.  The  wetted 
bound  does  not  vary  appreciably  over  a  tidal  cycle;  it  is  identifiable 
on  most  coastal  aerial  photographs;  it  is  continuous  along  the  shore; 
and  it  approximates  the  Mean  High  Water  (MHW)  to  Mean  Higher  High  Water 
(MHHW)  datums  used  on  survey  maps.  The  wetted  bound  position  is 
dependent  upon  changing  wave  conditions,  tidal  elevation,  and  water 
table  fluctuations  which  cause  variations  from  an  "average"  location. 

A  photogrammetric  device  called  a  "zoom- transfer-scope"  was  used  to 
compensate  for  photographic  distortions  such  as  tilt,  scale,  and 
perspective.  Planimetric  maps  prepared  by  the  City  of  Santa  Cruz  and 
the  Soquel  Creek  Water  District  were  used  to  estimate  true  distances 
between  objects  on  the  aerial  photos  and  to  locate  the  baseline.  This 
procedure  has  been  derived  to  minimize  distortions  inherent  in  aerial 
photographs,  but  is  still  subject  to  some  inaccuracies  which  are 
partially  dependent  on  the  quality  of  the  photographs  used. 

Photographs  were  selected  to  minimize  these  inaccuracies. 

After  plotting  shoreline  positions  in  Santa  Cruz,  it  was  apparent  the 
shorelines  were  aligned  in  three  sectors.  These  were  identified  as 
Cowell's  Beach  to  the  San  Lorenzo  River,  the  San  Lorenzo  River  to  the 
Harbor  entrance,  and  the  Harbor  entrance  to  Black  Point.  For  analysis 
these  were  identified  as  sectors  one,  two  and  three,  respectively.  A 
baseline  was  established  for  analysis  of  shoreline  locations.  This 
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line  remains  roughly  parallel  with  the  shoreline  in  each  sector  (Figure 
III-2). 

For  each  sector,  the  shoreline  positions  were  referenced  as  the  average 
distance  between  the  shoreline  and  baseline.  This  allows  graphical 
representation  of  trends  in  seasonal  shorelines  (Fig.  1 1 1-4).  Average 
seasonal  shoreline  positions  were  established  by  taking  a  station  by 
station  average  of  positions  for  October  and  Winter/Spring  (January  to 
May)  of  all  post  harbor  shorelines  (Figures  111-5,6,7).  In  addition, 
the  average  seasonal  change  in  position  at  each  station  was  compared  to 
a  measured  change  (Figure  111-8)  and  the  range  of  positions  and  net 
change  from  1974  to  1989  were  calculated  (Figure  III-9).  Additional 
plots  of  shoreline  positions  are  shown  in  Appendix  B.  Pre-  and  post- 
Harbor  shorelines  are  compared  in  Figure  III-IO. 

C.  RESULTS 

1.  Long-Term  Changes  in  Shoreline  Positions 

There  have  been  no  discernable  long-term  trends  in  shoreline 
position  change  since  the  1970 ‘s  at  either  the  Santa  Cruz  or  the 
New  Brighton  study  areas.  This  means  that  the  shorelines 
fluctuate  within  a  stationery  range,  or  that  long-term  movements 
are  small  and  therefore  "masked"  by  relatively  larger  short-term 
changes. 

The  pre-harbor  shoreline  between  Cowell's  Beach  and  Black  Point 
was  a  hook-shaped  bay.  A  natural  rock  outcrop  just  east  of  the 
San  Lorenzo  River  mouth  divided  the  bay  into  two  sectors.  This 
outcrop  acted  as  a  downcoast  control  for  the  western  sector, 
impounding  sand  and  forming  a  wider  beach  to  the  west. 

Similarly,  Black  Point  acted  as  a  downcoast  control  for  the 
eastern  sector. 

The  post  harbor  shoreline  between  Cowell's  Beach  and  Black  Point 
has  remained  a  hook-shaped  bay  but  has  been  substantially 
affected  by  the  Santa  Cruz  harbor  entrance  jetties.  The  jetties 
act  as  a  downcoast  control  for  shoreline  positions  as  far  west  as 
the  rock  outcrop  near  the  San  Lorenzo  River.  Accretion  due  to 
the  jetties  does  not  appear  to  extend  west  beyond  the  rock 
outcrop.  The  jetties  also  act  as  an  upcoast  control  for  the 
beach  to  the  east,  resulting  in  a  minor  hook-shaped  alignment  for 
the  shoreline  as  well  as  a  small  amount  of  accretion  within 
several  hundred  feet. 

2.  Short-Term  Changes  in  Shoreline  Positions 

Seasonal  fluctuations  are  characterized  by  the  beaches  being 
widest  in  the  Sunmier  and  Fall  and  narrowest  in  the  Winter  and 
Spring.  On  average,  the  seasonal  change  is  about  25  feet  to  100 
feet  west  of  the  Santa  Cruz  harbor  and  50  feet  to  200  feet  to  the 
east.  The  greatest  changes  occur  within  2000  feet  to  the  east  of 
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the  east  jetty. 

The  maximum  range  of  shoreline  positions  between  1974  and  1989 
was  consistently  between  150  feet  and  200  feet  to  the  west  of  the 
harbor  but  150  feet  to  325  feet  between  the  harbor  and  Black 
Point. 

These  data  indicate  the  harbor  entrance  jetties  and  dredging 
practices  may  contribute  to  greater  shoreline  variability  to  the 
east  of  the  harbor. 
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TABLE  III-l 

AERIAL  PHOTOGRAPHS  UTILIZED  TO  IDENTIFY 
HISTORIC  SHORELINE  POSITIONS 


Date  Coverage 

Cowells-BIack  Pt.  New  Brighton 


Summer/Fal 1 
10/43 
10/74 
10/76 
10/77 
10/82 
10/89 

Transition 

6/56 

6/80 

6/89 

Winter/Spring 

7/78 

1/82 

4/84 

3/86 

Key 

X  used 
0  not  used 


X 

X 

X 

X 

X 

X 


0 

0 

X 

X 

0 

X 


X 

X 

X 


0 

X 

X 


X 

X 

X 

X 


X 

X 

X 

X 


IV.  SEDIMENT  BUDGET  ANALYSIS 


A.  PREVIOUS  WORK 

Many  studies  have  been  conducted  for  the  Santa  Cruz  Harbor  and 
surrounding  areas.  These  include  the  1978  Moffatt  and  Nichol,  "Santa 
Cruz  Harbor  Shoaling  Study"  (Figure  IV-1),  as  well  as  individual 
reports  such  as  Griggs  &  Best,  "A  Sediment  Budget  for  the  Santa  Cruz 
Littoral  Cell",  1991. 

B.  METHODOLOGY  AND  DATA  USED 


Analysis  included  review  and  tabulation  of  data  from  previous  reports 
(Tables  IV-1, 2, 3).  In  addition,  potential  longshore  sand  transport 
rates  (gross  and  net)  were  provided  by  the  Corps.  These  estimates  were 
developed  by  Scripps  Institute  from  wave  data  obtained  by  the  Corps  of 
Engineers  (Santa  Cruz  S,^,  1978-1982).  The  S,y  wave  gage  was  located 
just  offshore  of  the  west  jetty.  There  is  some  uncertainty  regarding 
the  exact  orientation  of  the  gage.  The  analysis  was  derived  from  the 
set  of  information  corresponding  to  the  16  degrees  beach  normal.  It  is 
important  to  note  that  Scripps  has  changed  their  procedure  for 
analyzing  S,y  have  gage  data,  resulting  in  larger  estimates  of  potential 
longshore  sediment  transport  then  reported  previously  (personal 
communication  with  Tom  Kendall,  Corps  of  Engineers).  Other  key  sources 
were  Santa  Cruz  Port  District  dredging  reports  (up  to  1990),  and 
Griggs,  "Sediment  Budget  for  Santa  Cruz"  (1991),  and  others. 


A  series  of  sediment  budget  equations  were  developed.  The  ranges  of 
values  established  from  previous  work  were  used  to  conduct  a 
sensitivity  analysis  of  the  key  terms.  The  result  of  the  sensitivity 
analysis  allows  a  narrowing  of  the  range  of  values  and  a  better 
estimate  of  each  budget  term. 


This  analysis  assumes  the  shorelines  are  in  equilibrium  based  on  the 
result  of  the  historical  shoreline  analysis  (no  long-term  trends). 
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Assuming  all  material  entering  the  channel  must  be  dredged,  the 
following  system  of  equations  was  developed: 

(All  terras  Q  are  in  cubic  yards  per  year) 

Qn  “  Ql  ■  Qr 

Qr  =  (0.10  to  0.40)Ql 
d^Qp  =  (0.10  to  0.15)dLQL 

Qo  “  ^rQr  ^aQa  ^IH  Qm  QlK  Qw  "  QofF 

where: 

Qp  =  Net  Longshore  Transport  Rate 
Qp  =  Upcoast  Transport  Rate 
Ql  =  Downcoast  Transport  Rate 
Qo  =  Quantity  to  be  Dredged 
Qp  =  Aeolian  Transport  Rate 
Qlp  *  Leakage  Through  Jetty  Voids 
Qop  =  Onshore  Transport  Rate 
Qoff  ®  Offshore  Transport  Rate 
Qjp  =  Seasonal  Influx  Rate 
dp  =  Proportion  of  Qp  into  Channel 
d^  =  Proportion  of  Q^  into  Channel 
dp  =  Proportion  of  Qp  into  Channel 
djp  =  Proportion  of  Q,p  into  Channel 

The  factors  of  (0.10  to  0.40)  for  Qp/Ql  and  (0.10  to  0.15)  for  dpQp/d^Q^ 
were  established  from  analysis  of  wave  gage  data  and  previous  reports. 

The  updated  ranges  of  all  parameters  but  dp,  d^,  Qp  and  Q^  were  used  in 
the  sensitivity  analysis  and  values  for  these  four  quantities  were 
calculated. 
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2.  Short-Term  Changes  in  Sediment  Budget 

Short  term  changes  were  analyzed  by  calculating  volume  changes  In  the 
entrance  due  to  large  swell  conditions.  This  required  analysis  of 
Santa  Cruz  Port  District  survey  data  from  this  year's  storm  period  of 
Nov.  10-24,  1991.  This  data  gives  insight  to  typical,  single-storm 
events  contributing  to  shoaling  of  the  entrance.  Theoretical  estimates 
of  single  event  volumes  were  based  on  the  1978  Moffatt  and  Nichol  study 
and  S,y  wave  gage  data  provided  by  the  Corps.  Also,  survey  data  and 
dredge  quantities  were  reviewed. 

C.  RESULTS 


1.  Long-Term  Changes  in  Sediment  Budget 

The  following  values  are  estimated  for  each  of  the  sediment  budget 
terms  (Figure  IV-2).  Units  are  cubic  yards  per  year. 


TERM 

RANGE 

ESTIMATE 

Qn  net  longshore 

300,000 

- 

500,000 

same 

Q*  from  west 

3,000 

- 

5,000 

5,000 

from  east 

1,000 

- 

2,000 

2,000 

Q[n  from  west 

5,000 

- 

10,000 

7,000 

from  east 

2,000 

- 

5,000 

3,000 

Qo  dredged 

145,000 

- 

250,000 

200,000 

Qlx  from  west 

5,000 

- 

10,000 

8,000 

from  east 

2,000 

- 

6,000 

5,000 

dLQ,.  transport 
around  west  jetty 

115,000 

- 

175,000 

150,000 

d|,Q|,  transport 
around  east  jetty 

10,000 

40,000 

20,000 

The  increases  in  dredge  volume  and  transport  around  the  west  jetty  into 
the  channel  are  believed  to  result  from  the  change  in  dredging 
practices  (Table  IV-4  and  Figure  IV-3).  Instead  of  episodic  dredging, 
as  was  done  earlier,  the  harbor  district  currently  conducts  nearly 
continuous  dredging  during  the  Winter/Spring  season.  This  allows 
maintenance  of  a  navigable  channel  a  higher  percentage  of  the  time.  It 
should  be  noted  that  pre-1986  dredge  quantities  are  pay  volumes  based 
on  comparisons  of  pre-  and  post-dredge  bathymetric  surveys.  The  actual 
amount  dredged  is  probably  higher  than  the  pay  volume. 
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The  rate  of  sand  movement  through  the  west  jetty  was  estimated  with 
consideration  given  to  the  jetty  sealing  operations  performed  in  the 
mid  1980's.  After  discussion  with  the  harbor  district  as  well  as  study 
of  photographs  of  the  east  jetty,  the  leakage  through  the  east  jetty 
was  increased  slightly.  This  term  also  includes  sand  movements  over 
and  through  the  shore-side  of  the  east  jetty,  as  observed  by  the  SCPD 
this  year. 

2.  Short-Term  Changes  in  Sediment  Budget 

Sand  transport  associated  with  a  single  storm  can  shoal  the  entrance  to 
the  level  where  boats  cannot  safely  navigate.  The  following  values  are 
provided  as  an  estimate  of  short-term  shoaling  rates. 

a.  Potential  Longshore  Transport:  Several  methods  are  available 
to  calculate  the  potential  longshore  sand  transport  rate  based  on 
wave  or  current  data.  These  methods  rely  on  wave  energy  and 
momentum  considerations  which,  depending  on  sediment  supply  and 
other  factors,  can  indicate  potential  rates  that  exceed  actual 
rates.  Due  to  the  complexity  of  the  physical  processes  involved, 
these  methods  are  considered  accurate  within  50  percent  (plus  or 
minus),  not  including  the  accuracy  of  the  wave  or  current  data 
used  for  input.  Also,  these  potential  longshore  transport  rates 
would  likely  exceed  channel  shoaling  rates  due  to  natural 
bypassing  of  the  entrance. 

Two  sets  of  potential  longshore  transport  rates  are  available,  as 
summarized  below.  Moffatt  SNichol,  Engineers  (1978)  used 
hindcast  wave  statistics  that  were  numerically  transferred  from 
deep  water  to  breaking  depths  by  considering  refraction  and 
shoaling.  Additional  calculations  were  conducted  assuming 
breaking  wave  conditions  possible  during  an  extreme  event  at 
Santa  Cruz.  More  recently,  the  Corps  provided  the  results  of 
longshore  transport  calculations  using  shallow  water  wave  data 
from  a  wave  gage  located  near  the  entrance.  While  recorded 
data  is  often  considered  superior  to  hindcast  statistics,  wave 
measurement  in  the  surf  zone  is  subject  to  interpretations 
implicit  to  the  data  collection  and  analysis  programming.  The 
record  includes  gaps  where  the  gage  did  not  function.  Also 
analysis  methods  have  been  modified  in  the  last  few  years, 
resulting  in  substantially  different  calculations.  Finally, 
calculations  are  very  sensitive  to  gage  orientation,  which  is  not 
precisely  known. 


vr-4 


Source/Term 

Moffat  &  Nichol  Engineers  (1978) 
Maximum  Potential  Eastward 

S,y  Gage  Data 

Maximum  Potential  Eastward 


Estimate 


24,000  to  48,000  in  1  day 


85,000  in  4  days 


Maximum  Potential  Westward 


8,000  in  2  days 


b.  Actual  Shoaling  Rates:  Shoaling  rates  were  estimated  based 
on  a  comparison  of  hydrographic  survey  data,  and  dredging 
records.  These  data  are  therefore  indicative  of  the  rates  of 
entrance  shoaling,  and  do  not  include  the  rates  at  which  sand  may 
bypass  the  entrance.  The  maximum  shoaling  rate  reported  appears 
to  be  limited  by  the  available  storage  volume  of  the  dredged 
entrance:  Once  the  entrance  is  shoaled,  most  sand  will  simply 
bypass  the  entrance.  This  indicates  that  increasing  the  size  of 
the  dredged  entrance  could  result  in  higher  shoaling  rates.  The 
calculated  potential  rates  (previous  section)  exceed  the  measured 
shoaling  rates.  Estimates  are  summarized  below  in  cubic  yards: 

Source/Term  Estimate 

Moffatt  &  Nichol  (1978) 

Average  of  extreme  monthly  rates,  1970's  30,000  in  1  month 

SCPD  Dredging  Records 
November,  1988  extreme  event 

Comparison  of  SCPD  Soundings 
November  1991,  moderate  event 

SCPD  Dredging  Records 
November  1991  to  January  1992 


11,000  in  1  day 
15,000  in  4  days 
110,000  in  2.5  months 
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TABLE  IV-1 


LONGSHORE  TRANSPORT  (NET) 

ESTIMATES  FROM  PRIOR  STUDIES 
(METHODOLOGY  VARRIES) 


ESTIMATE  (CY/YR) 

SOURCE 

270.000  (MAXIMUM) 

ANDERSON.  1971 

191,000 

MOORE.  1972 

300,000  -  500,000 

M&N,  1978 

61,500 

SEYMOUR.  ET  AL.  1980 

149,100  -  500,000 

WALKER/WILLIAMS.  1980 

250,000  -  450,000 

COE,  1981 

260,000  -  300,000 

USGS,  1985 

100,000  @  Capitol  a  ■■ 

3,380,000  @  Pt.  Santa  Cruz 

ORADIWE,  1986 

160,000  -  190,000 

GRIGGS.  1987 

260,000  -  325,000 

GRIGGS.  1990 

325,000 

BEST  &  GRIGGS.  1991 

TABLE  IV-2 


SEDIMENT  BUDGET  TERMS 
ESTIMATES  FROM  PRIOR  STUDIES 


WIND  TRANSPORT 

ESTIMATE  fCY/YR/FT  OF  BEACH) 

0.1  (MAXIMUM) 


SOURCE 

ORADIWE,  1986 


DREDGING  PRACTICES 
ESTIMATE  (CY/YR) 

145,000  -  300,000 

ONSHORE/OFFSHORE 

ESTIMATE  fCY/YR) 

ONSHORE  =  2,000 
OFFSHORE  *  2,000 

NO  SIGNIFICANT  ONSHORE/OFFSHORE 

LEAKAGE  THROUGH  VOIDS 
ESTIMATE  (CY/YR) 

1,000  -  EAST  JETTY 
20,000  -  WEST  JETTY 


SOURCE 

SCPD,  ANNUAL 
REPORTS 

SOURCE 

M&N,  1978 
GRIGGS,  1990 


SOURCE 
M&N,  1978 


TABLE  IV-3 

SUMMARY  OF  DREDGING  AT  SANTA  CRUZ  HARBOR 


Estimated* 


Date 

Dredaina  Method 

Cubic  Yards 

1965 

Single  Phase 

70,000 

1966 

Single  Phase 

34,000 

1967 

Single  Phase 

57,000 

1968 

Single  Phase 

60,500 

1969 

Single  Phase 

79,000 

1970 

Single  Phase 

94,700 

1971 

Single  Phase 

108,300 

1972 

Single  Phase 

90,000 

1973 

Single  Phase 

109,000 

1974 

Single  Phase 

60,000 

1975 

Single  Phase 

91,000 

1976 

Single  Phase 

98,000 

1977 

Jet  Pump  System 

52,000 

1977 

Single  Phase 

147,000 

1978 

Jet  Pump  System 

55,000 

1979 

Four  Phase 

162,000 

1980 

Four  Phase 

190,250 

1981 

Four  Phase 

187,687 

1982 

Two  Phase 

138,188 

1983 

Two  Phase 

154,498 

1984 

Two  Phase 

79,479 

1985 

Three  Phase 

145,237 

1986 

Four  Phase 

207,315 

1987 

Continuous 

212,410 

1988 

Continuous 

230,351 

1989 

Continuous 

214,544 

1990 

Continuous 

173,567 

1991 

Continuous 

163,250 

1992 

Continuous 

160,000 

1.  Estimates  are  pay  quantities  that  probably  underestimate  actual  dredge 
volumes,  especially  for  single  phase  but  not  for  continuous. 

2.  Estimated  through  mid  March:  Total  quality  expected  to  be  200,000  or 
greater. 
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SURGE 


A.  PREVIOUS  WORK 

Several  studies  have  been  conducted  in  the  past  on  surge  In  Santa  Cruz 
Harbor.  However,  most  were  completed  prior  to  the  expansion  of  the 
Harbor  into  the  upper  basin.  In  particular,  the  "Study  on  Surge 
Conditions  in  Santa  Cruz  Harbor"  by  V.J.  Grauzinis,  1968  was  very 
detailed.  In  addition,  the  Corps  collected  surge  data  from  several 
gages  in  1966  and  1967.  Graphs  of  recorded  wave  heights  and  periods 
found  in  the  Corps'  files  were  reviewed.  The  three  studies  indicate 
that  Santa  Cruz  harbor  is  susceptible  to  long  period  surge,  with  wave 
heights  up  to  2.5  feet.  The  predominate  periods  that  have  been 
recorded  are  grouped  around  120  to  170  seconds  as  well  as  650  to  700 
seconds.  The  Marine  Adviser's  report  indicates  energy  levels  in  the 
harbor  as  much  as  twice  the  energy  offshore,  implying  that  wave  heights 
inside  the  harbor  were  up  to  40  to  50  percent  higher  than  those 
experienced  offshore.  The  harbor  appears  to  be  able  to  attenuate  the 
incoming  energy  of  typical  long  period  swell  (16  to  22  seconds). 

These  studies  were  completed  prior  to  construction  of  the  upper  harbor 
basis  (Figure  V-3).  The  Grauzinis  report  indicates  that  the 
seriousness  of  the  surge  problem  should  diminish  after  expansion  of  the 
harbor. 

B.  METHODOLOGY  AND  DATA  USED 

A  detailed  review  of  available  reports  on  surge  at  Santa  Cruz  and 
within  Monterey  Bay  was  completed,  as  summarized  above. 

Discussions  with  the  SCPD  indicated  that  surge  waves  have  caused 
significant  damage  to  floats  and  berthed  boats  during  extreme  events. 
Also,  surge  action  increases  maintenance  requirements  for  floats, 
boats,  and  berthing  lines.  Surge  activity  is  most  noticeable  in  the 
one  to  five  minute  period  range.  Some  correlation  with  sets  of  larger 
waves  impining  the  harbor  entrance  has  been  observed. 

The  SCPD  provided  information  regarding  the  conditions  of  the  harbor 
perimeter,  observed  surge  periods,  heights  and  wave  forms,  and  the 
types  and  locations  of  damages.  These  data  and  data  gained  from 
previous  studies  were  used  to  set-up  and  verify  a  computer  model  of 
harbor  basin  response  to  surge. 

The  governing  equations  adopted  in  the  model  were  derived  within  the 
context  of  small  amplitude,  linear  wave  theory.  It  is  assumed  that  the 
water  depth  within  the  basin  is  uniform  and  the  friction  effects  are 
negligible. 

The  boundary  element  method  (BEM)  is  used  to  solve  the  governing 
equations.  In  this  approach,  the  boundary  of  the  Harbor  is  discretized 
into  a  number  of  straight  segments  called  boundary  elements.  The 
equations  are  solved  for  the  discretized  geometry  to  determine  the 
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amplification  of  incident  waves  at  pre-selected  observation  points  in 
the  basin.  Amplification  factor  is  determined  as  the  ratio  of  the  wave 
height  at  an  observation  point  to  the  incident  wave  height  offshore. 
Therefore,  an  amplification  factor  of  unity  means  that  the  harbor  does 
not  amplify  or  attenuate  the  incident  waves. 

Calibration  was  accomplished  in  two  steps.  First,  using  data  from 
previous  reports,  the  model  was  calibrated  to  the  initial  configuration 
of  the  harbor  (a  single  basin  -  Figure  V-1).  The  model  results 
compared  well  with  the  results  of  prior  studies  and  field  observations. 
Secondly,  the  base  condition  of  the  existing  two  basin  configuration 
was  tested.  The  model  results  compared  well  with  field  observations  in 
terms  of  peak  response  periods  (Figures  V-2).  While  Figure  V-2  shows 
several  potential  problem  periods,  available  information  indicates 
problems  occur  only  in  the  one  to  five  minute  range.  This  is  probably 
because  incident  wave  energy  is  rare  or  very  small  in  the  longer  period 
range.  Subsequent  analysis  was  therefore  focused  on  the  1.7  and  3.7 
minute  peak  periods.  The  accuracy  of  the  model  could  be  verified  with 
surge  data  collected  in  the  harbor,  but  none  are  available. 

The  model  was  used  to  evaluate  the  potential  for  entrance  modifications 
to  exasperate  surge  action  within  the  harbor.  Several  alternative 
concepts  to  reduce  harbor  response  to  surge,  or  reduce  damages,  were 
developed.  These  alternatives  were  modeled  and  results  were  compared 
to  those  for  the  existing  condition. 

C.  RESULTS 

1.  The  basin  configuration  is  the  primary  cause  of  long  wave 
amplifications  in  the  harbor.  Santa  Cruz  Harbor  is  essentially  a  long, 
rectangular  channel,  closed  at  one  end.  Incoming  wave  energy  is 
confined  and  has  no  chance  to  spread  or  dissipate.  Existing  rock 
structures  along  the  boundaries  have  no  absorbing  effects  on  long 
period  waves. 

2.  Deepening  the  entrance  channel  would  have  a  negligible  effect  on 
basin  response  since  the  wave  energy  entering  the  basin  will  be  the 
same.  No  other  entrance  modifications  proposed  by  the  Corps  would  have 
a  noticeable  effect  on  surge  response  of  the  harbor. 

3.  Extension  of  the  west  jetty  or  construction  of  an  offshore 
breakwater  would  not  have  a  measurable  direct  impact  on  the  basin's 
long  wave  response,  as  long  as  the  entrance  width  remains  the  same. 

The  range  of  long  wave  lengths  considered  exhibit  gradual  water  surface 
elevation  fluctuations  (similar  to  tidal  fluctuations). 

4.  Several  alternative  approaches  to  reduce  the  surge  problem  in  the 
harbor  are  discussed  in  the  following  and  shown  in  Figure  V-3.  In 
general,  solutions  may  be  in  the  form  of  limiting  long  wave  energy 
entering  the  harbor,  or  modifying  the  boundary  conditions  within  the 
harbor.  Results  are  summarized  in  Table  V-1.  The  following  discussion 
is  based  on  a  comparison  of  the  maximum  amplification  factors  computed 
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for  the  existing  and  the  proposed  configurations.  It  is  reconnnended 
that  the  amplification  factors  at  several  additional  points  in  the 
upper  and  lower  basins  be  compared  to  illustrate  the  impact  of  the 
proposed  wave  barriers.  Plots  of  amplification  distribution  throughout 
the  basins  should  be  reviewed  and  compared.  A  feasibility  analysis  of 
any  of  these  alternatives  should  address  navigation,  sedimentation,  and 
water  quality  issues. 

Alternative  A.  Construct  a  barrier  to  restrict  the  entrance 
channel  width.  This  may  be  achieved  by  two  solid  structures, 
attached  to  the  landward  end  of  the  jetties  as  shown  in  Figure  V- 
3.  This  alternative  provides  a  significant  reduction  in  the 
magnitude  of  amplification  factors  for  a  response  period  of  1.7 
minutes  but  only  a  small  reduction  in  the  amplification  factors 
the  of  3.7  minutes. 

Alternatives  B  and  C.  Constrict  the  flow  area  in  the  upper 
basin,  near  the  narrowing  between  the  upper  and  lower  basins. 

Two  different  gap  spacings  were  considered  for  the  barrier 
between  the  basins;  180  feet  (Alternative  B)  and  120  feet 
(Alternative  C).  The  results  indicate  a  moderate  reduction  in 
peak  amplification. 

Alternative  D.  This  is  a  combination  of  Alternatives  A.  and  B. 
This  Alternative  reduces  the  peak  response  for  both  the  1.7  and 
3.7  minute  periods. 

5.  Several  other  actions  could  be  taken  to  reduce  damages  and 
maintenance  problems  associated  with  surge.  These  alternatives  were 
developed  to  address  specific  problem  areas  identified  by  the  SCPD. 
These  alternatives  would  likely  involve  lower  costs,  and  are  less 
likely  to  affect  navigation,  water  quality  and  sedimentation.  These 
alternatives  are  also  identified  in  Figure  V-3. 

Alternative  E.  Reconfigure  the  docks  which  presently  expose 
boats  to  breaking  waves  and  cross  currents  induced  by  long  wave 
excitations.  Previous  damage  reports  along  with  the  surge 
response  pattern  were  used  to  identify  potential  problem  spots. 

Alternative  F.  Realign  the  heavy,  deep-draft  boats  moored  at  "X- 
dock."  The  results  show  that  high  current  velocities  are 
expected  at  this  area  where  a  nodal  point  will  form  at  the  second 
resonant  period  of  3.7  minutes.  The  present  berth  alignment 
orients  boats  so  that  surge-induced  horizontal  currents  impinge 
against  the  beams.  Reorienting  the  berths  so  that  the  boats  are 
in  line  with  the  currents  will  substantially  reduce  the  force 
impacted  to  the  boat. 
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Alternative  G.  Dredge  the  problem  spots,  docks  "X"  and  “I." 
Dredging  around  the  "X-dock"  would  increase  the  channel  cross- 
sectional  area,  which  in  turn  will  result  in  decreased  current 
velocities.  Similarly,  deepening  in  the  vicinity  of  “I-dock" 
would  reduce  the  wave  shoaling  and  decrease  the  incidence  of  wave 
breaking. 
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TABLE  V-1 

MAXIMUM  SURGE  AMPLIFICATION  FACTOR  AND  ITS  VARIATION 
FROM  THE  EXISTING  VALUE 


I 

I 


Alternatives 

Period  «  1.7  min. 

Period  =  3.7  min. 

Rmax 

%  Variation 

Rmax 

%  Variation 

1 

Existing  Plan 

8.3 

- 

16.8 

- 

B 

Entrance  Barrier 

2.3 

-72 

15.9 

-5 

B 

Barrier  between  the 
Basins  180  ft 
wide  Gap 

■ 

-45 

14.5 

-14 

C 

Barrier  between  the 
Basins  120  ft 
wide  Gap 

5.9 

-29 

13.9 

-17 

1 

Both  Barriers 
Alternatives  A&B 

3.1 

-63 

14.0 

_ 

-17 

_ 

Notes:  Rroax  Is  the  maximum  amplification  factor. 


VI.  FINDINGS 


1.  Surveys  and  aerial  photographs  indicate  that  long-term  trends  in 
shoreline  movements  since  the  late  1970 's  are  less  than  the  seasonal 
and  multi-year  fluctuations  in  the  vicinity  of  Santa  Cruz  Harbor. 
Accretion  west  of  the  harbor  due  to  jetty  construction  appears  to  have 
stopped  sometime  between  the  late  1970 's  and  early  1980' s. 

2.  Accretion  due  to  the  Santa  Cruz  Harbor  entrance  jetties  does  not 
extend  significantly  west  of  the  San  Lorenzo  River.  This  is  based  on  a 
review  of  aerial  photographs,  which  show  only  one  shoreline  offshore  of 
the  rock  outcrop  near  the  San  Lorenzo  River. 

3.  Shoreline  position  fluctuations  are  greater  to  the  east  of  Santa 
Cruz  Harbor  than  to  the  west.  The  greatest  fluctuations  are  within 
2,000  feet  east  of  the  east  jetty,  where  dredged  sand  is  discharged. 

4.  Dredging  records  indicate  an  increase  in  dredge  volumes  since  the 
mid  to  late  1970' s.  Some  increase  is  attributed  to  more  frequent 
dredging,  which  has  maintained  the  entrance  open  longer  thereby 
capturing  more  sand.  Some  increase  may  also  be  related  to  the  west 
fillet  reaching  its  maximum  extent  by  the  early  1980' s. 

5.  Potential  eastward  longshore  sand  transport  rates  are  24,000  to 
48,000  cubic  yards  in  one  day  and  85,000  cubic  yards  in  four  days.  The 
potential  westward  transport  is  about  8,000  cubic  yards  in  two  days. 
These  short-term  rates  are  based  on  calculations  using  wave  data,  and 
are  potential  values  accurate  to  within  plus  or  minus  50  percent. 

6.  High  shoaling  rates  associated  with  storm  conditions/large  swells 
have  been  documented  at  11,000  cubic  yards  in  one  day.  SCPD  soundings 
indicated  15,000  cubic  yards  of  shoaling  over  four  days  in  November 
1991.  The  SCPD  considers  this  to  be  a  moderate  shoaling  rate.  Other 
extreme  rates,  based  on  dredging  records,  are  30,000  cubic  yards  in  one 
month  (average  from  1970's)  and  110,000  cubic  yards  in  2.5  months 
(1991-1992). 

7.  The  harbor  entrance  can  be  shoaled  by  one  storm  event  because  the 
storage  capacity  of  the  channel  is  small  relative  to  peak  sand 
transport  rates. 

8.  The  channel  dredged  through  the  entrance  shoal  interrupts  natural 
sand  bypassing.  More  frequent  dredging,  while  necessary  to  maintain  a 
navigable  entrance  more  often,  results  in  a  greater  required  dredge 
volume. 

9.  The  updated  sediment  budget  for  the  Santa  Cruz  Harbor  entrance  is 
shown  in  Figure  IV-2. 

10.  Entrance  modification  alternatives  identified  by  the  Corps  are  not 
expected  to  noticeably  affect  surge  conditions  within  Santa  Cruz 
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Harbor. 


11.  Construction  of  walls  that  narrow  the  channels  between  the  upper 
and  lower  harbors  and  near  the  harbor  entrance  would  reduce  peak  surge 
action  within  the  harbor.  Additional  Investigation  regarding  the 
feasibility  of  these  concepts  Is  necessary. 

12.  Several  actions  have  been  Identified  that  could  reduce  the 
damaging  effects  of  surge  by  re-configuring  berths  and  deepening  In 
particular  areas.  Additional  Investigation  regarding  the  feasibility 
of  these  concepts  Is  necessary. 
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FIGURE  11-27:  HISTORIC  LOCATIONS  OF  BEACH  FACE,  LINE  3 
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FIGURE  11-28:  HISTORIC  LOCATION  OF  BEACH  FACE,  LINE  4 
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SANTA  CRUZ  HARBOR  SHOALING  STUDY 


1.0  STUDY  AUTHORITY 

Authority  for  this  study  comes  from  the  Congress  of  the  United  States  in 
section  811  of  the  Water  Resources  Development  Act  of  1986  (PL  99-662)  which 
states: 


"The  Secretary  shall  conduct  a  feasibility  study  of  the  long-term 
solutions  to  the  shoaling  problems  in  Santa  Cruz  Harbor  and  shall  report 
the  results  of  such  study,  along  with  reconmendations,  to  the  Congress." 


2.0  NEED  FOR  THE  PROPOSED  ACTION  AND  BACKGROUND  INFORMATION 

Santa  Cruz  Harbor,  located  at  the  northern  end  of  Monterey  Bay,  has  a 
chronic  problem  with  shoaling  at  the  harbor  entrance.  Normally,  open  ocean  waves 
approach  the  bay  from  the  northwest.  As  such,  there  is  some  protection  afforded 
by  the  headland  at  Point  Santa  Cruz  and  by  the  jetties.  However,  storm  waves 
from  the  southwest  and  refracted  waves  from  the  west  and  northwest  transport  in 
excess  of  300,000  cubic  yards  of  sand  annually  across  Santa  Cruz  Harbor.  Much 
of  this  sand  enters  the  harbor  and  clogs  the  entrance. 

The  River  and  Harbor  Act  of  1958  authorized  the  construction  of  a  small 
craft  harbor  in  Woods  Lagoon.  Construction  of  this  boat  basin  was  completed  in 
1963.  In  1983,  the  west  jetty  was  sealed  to  prevent  the  passage  of  sand 
fluidized  by  wave  action  through  the  spaces  between  both  the  armor  and  underlayer 
stone.  Up  to  6,000  cubic  yards  of  sand  passes  through  the  voids  in  the  east 
jetty  annually.  Although  sealing  of  the  east  jetty  has  been  authorized,  the 
project  has  not  been  undertaken.  A  16-inch  diameter  suction  dredge  was  acquired 
by  the  Port  District  in  1986.  This  dredge  operates  80  to  100  days  during  the 
fall  and  winter  months  removing  160,000  to  235,000  cubic  yards  of  sand.  Sai«d 
removed  from  the  channel  is  placed  on  the  beach  east  of  the  harbor. 

In  spite  of  this  intensive  maintenance,  the  combined  effects  of  storm 
waves  and  high  sand  transport  can  make  the  harbor  unnavigable  for  a  part  of  the 
winter.  These  processes  contribute  to  the  accretion  of  sand  into  a  bar  at  the 
tip  of  the  west  jetty.  This  bar  causes  waves  to  shoal  and  break  across  the 
harbor  entrance  causing  a  hazard  to  navigation. 


3.0  ALTERNATIVES 

3.1  East  Jetty  Sealing 

This  alternative  attempts  to  limit  the  transport  of  sand  through 
interstitial  spaces  by  flushing  the  sand  from  the  core  and  replacing  the  sand 
with  a  sealant.  Concrete  would  be  pumped  into  the  center  of  the  distal  100  feet 
of  the  jetty.  Three  hundred  fifty  '  aet  of  the  east  side  of  the  jetty  would  then 
be  face  sealed  with  concrete. 
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3.2  Dredge  Pipe  Extension 

Lengthening  the  dredge  pipe  and  the  subsequent  deposition  of  sand  further 
eastward  toward  Black  Point  may  prevent  sand  redeposition  in  the  harbor  by  waves 
approaching  from  the  south  and  southeast. 


3.3  Channel  Sand  Trap 

The  excavation  of  sand  down  to  the  clay  layer  under  the  sand  to  form  a 
temporary  storage  pit  in  the  lee  of  the  west  jetty  would  accumulate  sand  in  a 
convenient  location.  This  will  increase  the  amount  of  time  the  dredge  would  be 
in  operation,  increasing  its  output. 


3.4  Offshore  Sand  Trap 

The  offshore  sand  trap  alternative  would  dredge  an  excavation  2000  feet 
long  roughly  along  the  25-foot  isobath  and  landward  to  tha  15-foot  isobath  in 
front  of  the  west  jetty  and  the  harbor  entrance.  Annually,  up  to  200,000  cubic 
yards  of  sand  would  be  removed  from  the  shoal  area  in  front  of  the  harbor  and 
disposed  of  one  mile  to  the  east  in  a  one-third  mile  long  area  between  the  15- 
foot  and  20-foot  isobaths  near  Corcoran  Lagoon.  This  disposal  site  is  expected 
to  be  dispersive  and  close  enough  to  shore  to  keep  the  sand  in  the  downcoast 
littoral  system. 


3.5  Fixed  Jet  Pump 

The  deposition  of  sand  in  the  harbor  entrance  would  be  alleviated  by 
placing  a  sand  passage  device  in  the  channel.  The  sand  would  be  pumped  on  to 
the  beach  eastward  in  a  fashion  similar  to  the  existing  dredge  operation.  This 
option  would  ease  the  burden  on  the  dredge  and  permit  faster  clearing  of  the 
harbor  after  storms.  This  option  entails  the  placement  of  a  second  pipe  parallel 
to  the  dredge  pipe  currently  in  use.  A  permanent  building  to  house  the  pump  on 
the  west  jetty,  and  some  accessory  structures  for  piping  and  wiring  will  need 
to  be  constructed. 


3.6  Mobile  Jet  Pump 

This  alternative  attempts  to  bypass  sand  to  the  east  beach  before  it  can 
accumulate  in  the  harbor.  The  structures,  piping  and  wiring  for  this  alternative 
are  similar  to  those  of  the  fixed  jet  pump.  In  this  scenario,  the  eductor  nozzle 
will  be  deployed  in  the  intertidal  zone  on  Seabright  Beach.  The  eductor  nozzle 
and  piping  will  be  placed,  maneuvered,  and  retrieved  with  a  crane  mounted  on  a 
tracked  or  wheeled  vehicle  daily  during  the  dredging  season. 
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3.7  No  Action 

Sand  movement  would  continue^  and  the  Santa  Cruz  Port  District  would 
continue  maintenance  dredging.  The  dredging  operation  may  be  extended  or 
upgraded  to  remove  more  sand  minimizing  the  safety  hazard  and  harbor  closures. 


3.8  Other  Alternatives 

A  combination  of  one  or  more  of  the  listed  alternatives  could  be  applied 
to  the  problem. 


4.0  ENVIRONMENTAL  SETTING 


4.1  General 

The  climate  of  the  Monterey  Bay  area  here  has  been  described  as  coastal 
Mediterranean.  Relatively  stable  water  temperatures  combined  with  the  upwelling 
and  nutrient  mixing  from  the  Monterey  Canyon  make  the  ocean  highly  productive. 
Thus,  the  area  supports  a  wide  variety  of  marine  and  terrestrial  life.  This  mild 
climate  and  richness  of  resources  has  facilitated  human  habitation  and 
exploitation  of  the  region.  The  earliest  known  evidence,  dated  around  8,000  BC, 
is  attributed  to  the  Castanoan  Indians. 

EuroAmerican  contact  with  the  region  was  first  documented  by  the  Portola 
Expedition  which  passed  by  in  1769.  Early  settlement  was  focused  well  inland 
around  the  Mission  la  Exaltacion  de  la  Santa  Cruz.  This  mission  was  consecrated 
in  1791  near  the  San  Lorenzo  Rwer  in  the  vicinity  of  River  Street  and  North 
Pacific  Avenue.  In  the  nineteenth  century,  the  mission  system  was  displaced  by 
the  combined  effects  of  the  industrial  revolution  and  the  policy  of  manifest 
destiny. 

Today,  agriculture  is  still  the  predominant  land  use  in  the  Santa  Cruz 
area.  Modern  times  has  also  brought  development  for  residential,  commercial, 
light  industrial,  educational,  and  recreational  purposes. 

Santa  Cruz  Harbor  is  situated  at  the  northern  end  of  Monterey  Bay, 
California,  between  Point  Santa  Cruz  and  Soquel  Point.  This  portion  of  the  Bay 
has  a  mixed  sand,  mud,  and  rock  bottom  with  groves  of  kelp. 


4.2  Study  Area 

The  study  area  is  a  semi -protected,  open  coast  sand  beach  environment 
situated  on  old  marine  terrace  deposits  known  as  the  Purisima  Formation.  The 
beach  is  roughly  a  mile  in  length  and  is  bisected  by  the  harbor.  The  study  area 
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is  physically  bounded  at  either  end  by  two  sandstone  promontories  which  protrude 
from  the  cliffs  and  extend  into  the  surf  zone.  The  landward  boundary  of  the 
beach  is  sandstone  cliffs  that  have  weathered  and  eroded  in  an  irregular  fashion. 
These  cliffs  vary  in  height  from  a  few  feet  to  roughly  50  feet  and  show  evidence 
of  undercutting  by  wave  action. 

Residential  development  predominates  on  the  cliffs.  Where  natural 
processes  have  reduced  the  cliffs  landward,  there  is  development  for  recreational 
access  to  the  beach  by  municipal  and  state  agencies.  In  the  immediate  vicinity 
of  the  harbor,  natural  processes  have  had  the  greatest  effect  and  the  flatter 
terrain  supports  commercial  and  retail  businesses.  The  area  affected  by  the 
project  extends  eastward  from  the  mouth  of  the  San  Lorenzo  River  to  Black  Point, 
a  distance  of  approximately  one  mile.  The  study  area  is  33  acres  and  is  almost 
entirely  sandy  beach.  Sandstone  cliffs  of  the  Purisima  formation  form  the 
landward  boundary  of  the  study  area.  The  sandstone  cliffs  have  been  undercut 
by  wave  action  in  several  places.  The  western  boundary  is  a  sandstone  promontory 
located  on  the  east  bank  of  the  San  Lorenzo  River.  Black  Point,  the  eastern 
limit  of  the  beach,  is  a  similar,  but  larger  geologic  feature. 

The  Santa  Cruz  small  craft  harbor  bisects  this  beach.  The  harbor  is  used 
by  commercial  and  recreational  vessels.  The  construction  of  the  harbor  with  its 
jetties  and  the  deposition  of  dredged  sand  on  the  east  beach  have  slowed  the 
longshore  transport  of  sand  and  has  allowed  the  growth  of  the  beaches  on  either 
side  of  the  harbor.  Some  small,  lightly  vegetated  dunes  are  present  on  the  west 
beach. 


The  beaches  on  either  side  of  the  harbor  have  been  developed  primarily 
for  recreation.  The  western  section  is  Seabright,  a  municipal  beach.  There  is 
one  restaurant  at  Seabright  Beach. 

Twin  Lakes  State  Beach  is  on  the  eastern  side  of  the  harbor.  Here,  the 
sandstone  cliffs  are  substantially  eroded  and  the  beach  somewhat  wider.  There 
are  several  retail  businesses  adjacent  to  the  harbor  and  the  state  beach.  At 
the  eastern  end  of  the  study  area,  kelp  is  plentiful  enough  to  support  commercial 
harvest  just  outside  of  the  surf  zone. 

Woods  Lagoon  was  not  historically  used  for  navigation.  Landings  were  established 
as  early  as  1849  at  the  mouth  of  Sequel  Creek  and  the  San  Lorenzo  River,  the 
latter  being  the  site  for  considerable  trade  in  the  mid-nineteenth  century.  A 
number  of  shipwrecks  have  been  reported  proximal  to  the  project  area. 


4.3  Project  Area 

The  boat  basin  at  Santa  Cruz  Harbor  is  the  dredged  and  channelized  estuary 
of  Woods  Lagoon.  The  beaches  on  either  side  of  the  harbor  and  the  harbor 
entrance  are  directly  affected  by  the  presence  of  the  harbor  and  its  maintenance 
dredging. 
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4.4  Vegetation 

The  vegetation  at  Santa  Cruz  Harbor  is  a  mixture  of  native  and  introduced 
plants.  The  native  species  are  those  which  typically  colonize  beaches,  dunes, 
and  sea  cliffs.  Other  natives  and  exotics  present  are  those  which  can  thrive 
in  exposed,  barren,  or  disturbed  soils.  The  east  beach  is  devoid  of  vegetation 
except  along  the  jetty  and  along  the  base  of  a  low  cliff  shelf.  On  the  west 
beach,  vegetation  can  be  found  along  the  jetty  and  at  the  foot  of  the  cliffs. 
A  small  area  near  the  jetty  has  begun  to  accrete  sand  and  small  vegetated  sand 
dunes  are  forming.  There  are  no  trees  on  the  beach;  those  on  the  cliffs  are 
pine,  cypress,  eucalyptus  and  various  ornamentals. 


4.5  Wildlife 

A  great  many  species  of  birds  may  be  observed  at  Santa  Cruz  Harbor.  The 
principal  users  of  the  beach  are  sanderlings,  short-billed  dowitchers,  and 
immature  and  adult  gulls  of  several  species.  During  the  dredging  season,  the 
gulls  congregate  near  the  dredge  pipe  and  forage  on  the  carrion  discharged  along 
with  the  sand.  Spiny  sand  crabs  and  sea  squirts  are  the  common  victims  of 
dredging.  Sanderlings  and  dowitchers  routinely  forage  in  the  receding  surf;  an 
indication  that  the  sand  dwelling  crustaceans  of  the  open  coast  are  present. 

Harbor  seals  and  California  sea  lions  are  frequently  seen  seaward  of  the 
surf  zone.  Sea  otters  and  Steller's  sea  lion  are  casual  visitors  to  the  area. 
None  of  these  marine  mammals  depend  on  the  project  area  harbor.  Five  species 
of  whales  are  commonly  seen  along  the  central  coast. 


4.6  Fish  &  Invertebrates 

Pieces  of  kelp  and  invertebrate  shells  cast  upon  the  beach  suggest  a 
nearshore  bottom  community  that  shifts  from  a  high  energy  sandy  beach  environment 
to  kelp  forest  with  a  mixed  sand/mud/rocky  zone  between  them.  Just  offshore, 
kelp  is  commercially  harvested.  Limpets,  red  algae,  green  algae,  barnacles  and 
mussels  colonize  surfaces  of  the  quadripods  and  rocks  of  jetties. 

Jetty  fishing  for  surfperch  is  popular  in  the  project  area  from  February 
to  April.  Skiff  and  charter  boat  fishing  for  bottom  fishes  takes  place  year 
round  in  Monterey  Bay.  Principal  species  are  the  rockfish  and  flatfish  groups. 
When  oceanographic  conditions  are  favorable,  salmon,  tuna,  and  some  of  the 
pelagic  game  fishes  may  be  caught. 


4.5  Cultural  Resources 

There  are  number  of  historical  sites  in  the  Santa  Cruz  area.  None  of  these 
are  located  in  the  study  area.  The  possible  existence  of  prehistoric  sites  is 
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more  complicated.  Changes  In  sea  and  land  levels  over  geologic  time  bury  or 
drown  sites  and  artifacts.  Recent  comparisons  of  maps  and  the  results  of 
geologic  surveys  show  that  the  erosive  forces  of  nature  are  significantly 
reducing  the  coastline.  Because  of  this,  and  because  the  larger  part  of  the 
study  area  was  either  intertidal  or  open  water  prior  to  the  construction  of  the 
harbor,  the  Pacific  coast  proximal  to  the  project  area  is  considered  to  be  devoid 
of  any  cultural  resources. 


4.6  Socio-Economic 

The  Santa  Cruz  Port  District  is  an  independent  agency  created  in  1950  under 
provisions  in  the  Harbors  and  Navigation  Code  of  the  State  of  California.  The 
District  is  governed  by  a  board  of  five  commissioners  who  are  elected  at  large 
by  voters  residing  in  the  Port  District.  Revenue  from  slip  rentals,  user  fees, 
and  concessions  fund  90%  of  the  district's  operating  budget.  The  remaining  ten 
percent  comes  from  property  taxes. 

The  City  of  Santa  Cruz  is  heavily  marine  oriented.  It's  central  business 
district  and  the  waterfront  are  bisected  by  the  course  of  the  San  Lorenzo  River 
which  enters  the  Pacific  Ocean  in  Santa  Cruz  Harbor.  Marine  research,  coinnercial 
fishing,  and  water-related  recreation  are  prominent  activities. 

The  mild  climate  and  scenic  beauty  of  Santa  Cruz  combined  with  the  richness 
and  variety  of  marine  life  in  Monterey  Bay  attract  visitors  and  commerce  from 
the  central  California  area. 

The  growth  of  the  City  of  Santa  Cruz  is  typical  of  the  region,  with  a 
population  of  26,000  in  1960,  expanding  to  over  50,000  in  1990.  Ethnicity  in 
1990  was:  90%  White;  13.6%  Hispanic;  4.4%  Asian/Pacific  Island;  and  2.1%  Black. 
The  City  has  estimated  that  in  1991,  its  recreation  and  park  facilities  served 
a  population  of  over  100,000  people,  and  has  estimated  the  tourist  population 
to  be  2.5  million  annually. 


5.0  ENVIRONMENTAL  IMPACTS 


5.1  No  Action 

Sand  movement  would  continue  and  the  Santa  Cruz  Port  District  would 
continue  maintenance  dredging.  The  dredging  operation  may  be  extended  or 
upgraded.  Since  possible  changes  to  the  present  dredging  operation  are  not 
known,  these  environmental  impacts  cannot  be  predicted. 
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5.2  Vegetation 

East  Jetty  Sealing:  This  alternative  would  have  a  slight  impact  on 
vegetation  adjacent  to  the  jetty  and  along  the  access  corridor  for  construction 
equipment.  Since  there  is  hardly  any  vegetation  in  this  area  of  the  beach, 
and  it  is  virtually  all  non-native  species  capable  of  rapid  proliferation,  this 
adverse  impact  will  be  temporary. 

Dredge  Pipe  Extension:  Lengthening  the  dredge  pipe  and  the  subsequent 
deposition  of  sand  further  east  will  have  no  impact  on  vegetation  as  there  is 
none  where  the  pipe  would  be  placed.  Near  the  jetty,  the  impact  on  the 
vegetation  would  be  similar  to  that  of  the  jetty  sealing  operation. 

Channel  Sand  Trap:  Any  excavation  of  sand  in  reasonable  excess  of  what 
is  now  being  dredged  will  have  no  impact  on  the  vegetation. 

Offshore  Sand  Trap:  This  alternative  will  not  affect  the  terrestrial 
vegetation  in  the  project  area  because  it  is  confined  to  the  marine  environment. 

There  are  kelp  forests  in  the  vicinity  of  the  sand  trap  and  disposal  sites. 
The  turbid  water  resulting  from  suspended  sediments  may  have  adverse  effects  on 
the  plants  and  animals  in  this  community.  Burial,  displacement,  and  interruption 
of  photosynthesis  are  possible,  but  the  magnitudes  of  these  effects  are  unknown. 

At  the  sand  trap  site,  this  effect  will  be  manifest  only  during  the  few 
weeks  needed  to  accomplish  the  dredging.  Effects  at  the  disposal  site  will 
persist  until  longshore  transport  disperses  the  dredged  material  the  and  natural 
processes  restore  the  benthic  organisms. 

This  dredging  would  be  repeated  annually  so  it  would  be  a  continuing 
impact.  Water  clarity  in  dredge  disposal  areas  quickly  returns  to  normal,  but 
the  length  of  time  for  the  sea  floor  to  return  to  normal  is  unknown.  The  large 
quantities  of  sand  disposed  of  each  year  may  permanently  alter  the  dump  site. 

Fixed  Jet  Pump:  The  operation  of  a  sand  passage  device  in  the  channel 
would  not  directly  affect  the  vegetation.  However,  the  placement  of  the  device 
requires  a  staging  area  on  the  west  beach,  and  some  permanent  construction,  so 
there  would  be  a  slight  impact  to  the  vegetation  similar  to  the  jetty  sealing 
alternative. 

Mobile  Jet  Pump:  The  operation  of  a  sand  passage  device  in  the  intertidal 
zone  would  not  directly  affect  the  vegetation.  However,  the  placement  of  the 
device  requires  operation  of  a  crane  on  the  west  beach.  Although  the  vegetation 
on  the  beach  is  slight,  disturbance  of  the  beach  for  several  months  a  year  by 
the  movements  of  the  crane  would  probably  eliminate  some  vegetation  along  the 
access  corridor  used  by  the  crane. 
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5.3  Wildlife 

East  Jetty  Sealing:  The  Impacts  to  wildlife  would  be  the  temporary  loss 
of  roosting  spots  for  sea  and  shorebirds  on  and  around  the  Jetty  and  the 
permanent  displacement  of  small  mammals  that  might  nest  or  forage  in  the  drier 
recesses  of  the  jetty.  The  effect  on  the  birds  will  be  brief  and  transitory. 
Because  the  population  of  small  animals  residing  in  the  east  jetty  is  not  known, 
the  impacts  cannot  be  determined. 

Dredge  Pipe  Extension:  Lengthening  the  dredge  pipe  and  the  subsequent 
deposition  of  sand  further  east  will  have  no  impact  on  wildlife  except  to  those 
shorebirds  that  forage  along  the  beach.  Broadly  speaking,  these  birds  are  of 
two  types:  gulls  and  sandpipers.  The  gulls  which  forage  for  carrion  in  the 
dredged  sediment  will  simply  follow  the  food  source.  The  sandpipers  feeding  in 
the  receding  surf  will  move  and  forage  in  an  area  of  the  beach  in  which  the  small 
crustaceans  they  seek  are  plentiful.  When  the  deposition  of  dredged  sand  is 
finished  in  a  segment  of  the  beach,  wave  action  will  regrade  the  surf  zone  and 
the  crustacean  infauna,  and  the  sandpipers,  will  return. 

Channel  Sand  Trap:  The  excavation  itself  would  have  no  impact  on 
wildlife.  However,  the  additional  quantities  of  sand  deposited  on  the  east  beach 
will  slightly  increase  impacts  similar  to  those  for  the  extension  of  the  dredge 
pipe. 


Offshore  Sand  Trap:  This  alternative  will  not  affect  the  terrestrial 
wildlife  in  the  project  area  because  it  is  confined  to  the  marine  environment. 

There  are  several  indigenous  species  of  marine  mammals  which  may  transit 
the  area  or  forage  in  or  near  the  kelp  forest.  There  are  no  haul -out  or  nursery 
areas  near  the  sand  trap  or  disposal  sites.  Their  diurnal  routines  will  be 
affected  to  the  extent  that  they  will  avoid  the  dredge  equipment  and  the  sediment 
plumes  they  generate.  If  some  of  these  animals  depend  on  the  kelp  forest  or  the 
disposal  site  for  food,  and  if  the  possible  adverse  effects  to  the  kelp  forest 
manifest  themselves,  these  animals  will  have  to  seek  food  elsewhere.  Marine 
mammals  are  powerful  swimmers  with  well  developed  senses  and  they  have  the 
ability  to  coexist  with  many  human  endeavors  In  the  marine  environment.  Although 
the  sand  trap  will  have  to  be  dredged  annually,  the  Impact  to  marine  mammals  is 
likely  to  be  Insignificant. 

The  nearest  sea  bird  nesting  site  extends  several  miles  westward  along  the 
shoreline  ^rom  Point  Santa  Cruz.  It  is  over  a  mile  away  from  the  sand  trap  and 
over  two  miles  from  the  disposal  site.  Adverse  effects  to  sea  birds  from  this 
alternative  will  be  Insignificant  and  similar  to  those  for  marine  mammals. 

Fixed  Jet  Pump:  The  placement  and  operation  of  a  sand  passage  device  In 
the  channel  would  not  directly  affect  the.  wildlife.  However,  the  placement  of 
the  device  requires  a  temporary  staging  area  on  the  west  beach.  A  permanent  pump 
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house,  and  some  wiring  and  plumbing,  will  be  fabricated  on  the  west  jetty.  There 
would  be  a  reduced  Impact  to  wildlife  resident  In  the  west  jetty  similar  to  the 
sand  trap  alternative. 

Mobile  Jet  Pump:  The  placement  and  operation  of  a  sand  passage  device 
on  Seabright  Beach  would  displace  shore  birds  which  feed  in  the  receding  surf 
from  a  small  area  of  the  beach.  This  displacement  would  last  from  the  onset 
of  excavation  until  the  beach  returns  to  its  normal  slope  some  time  after  the 
conclusion  of  the  dredging  season.  This  permanent  adverse  impact  will  last  for 
several  months  each  year.  The  magnitude  of  this  Impact  is  insignificant  because 
the  surf  zone  infauna  which  the  shore  birds  dine  on  are  generally  plentiful, 
and  these  birds  would  forage  on  another  section  of  the  beach. 

If  there  is  a  population  of  small  animals  residing  in  the  west  jetty,  some 
of  these  animals  may  be  displaced  by  construction  activity.  Once  the  pump  house 
has  been  built  and  the  piping  placed,  these  creatures  will  probably  repopulate 
the  jetty.  Because  the  pump  is  electric,  the  noise  generated  at  the  jetty  will 
be  insignificant.  However,  the  mobile  crane  is  diesel  powered  and  will  be  used 
at  least  twice  a  day  creating  higher  noise  levels  and  producing  exhaust  fumes 
near  the  jetty.  This  will  be  a  seasonal  and  intermittent  impact  that  is  not 
expected  to  have  much  effect  on  the  jetty  residents  because  these  are  expected 
to  be  those  species  which  are  tolerant  of  human  activity. 


5.4  Fish  &  invertebrates 

East  Jetty  Sealing:  The  underwater  spaces  in  the  east  jetty  that  are  filled 
with  fluidized  sand  are  not  likely  to  contain  any  species  of  fish  except  by 
accident.  Sealing  the  jetty  would  reduce  the  possibility  of  entrapping  hapless 
fin  fish  in  an  inhospitable  environment. 

Clams  and  cockles  which  may  have  colonized  the  sand  in  the  jetty  would  be 
displaced  by  the  flushing  operation.  These  species  have  stout  shells  or  the 
ability  to  burrow  vigorously;  most  individuals  would  be  expected  to  survive. 
Some  loss  may  occur  from  shell  fracture  or  from  burial  too  deep  for  the 
individual  bivalve  to  return  to  its  preferred  depth  in  the  sand. 

The  crustaceans  of  the  open  coast  sand  habitat  are  most  likely  to  be  in 
the  interstitial  sands.  These  creatures  are  equipped  with  hard  shells,  but  these 
shells  are  not  as  strong  as  those  of  the  bivalves.  The  flushing  operation  may 
kill  greater  numbers  of  these  animals. 

The  encrusting  and  splash  zone  organisms,  algae,  Timpets,  barnacles 
mussels,  and  others,  which  have  colonized  the  inner  surfaces  of  the  jetty  will 
be  permanently  removed  or  killed  in  the  flushing  and  sealing  process.  Since 
the  interior  of  the  jetty  is  of  marginal  value  as  habitat  for  most  species,  and 
since  the  jetty  is  very  new  relative  to  the  rate  of  colonization  by  encrusting 
species,  loss  of  this  habitat  is  minimal. 
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Dredge  Pipe  Extension:  Lengthening  the  dredge  pipe  and  the  subsequent 
deposition  of  sand  further  east  Mi11  cause  the  crustaceans  which  inhabit  the  surf 
zone  at  that  location  to  be  displaced  temporarily.  These  crustaceans  migrate 
with  the  tides  twice  daily  to  maintain  their  favorite  position  in  the  sand  and 
will  have  no  trouble  re-populating  newly  deposited  sand. 

Fin  fishes  do  not  occupy  the  surf  zone  any  longer  than  it  takes  to  swallow 
a  sand  crab,  and  therefore,  will  only  be  affected  to  the  extent  that  their  forage 
has  moved  relative  to  the  discharge  of  dredged  sediments. 

Channel  Sand  Trap:  The  excavation  will  undoubtedly  cause  an  increase  of 
suspended  solids  in  the  water  column  resulting  in  an  increase  in  turbidity. 
Water  clarity  would  return  to  normal  when  the  trap  is  completed.  Since  this 
excavation  will  take  place  in  a  zone  of  wave  action  and  sand  movement,  few  fish 
or  invertebrates  are  likely  to  be  affected. 

Offshore  Sand  Trap:  Resident,  migrating,  and  foraging  fishes  will  be 
displaced  during  the  dredge  and  dump  operation. 

While  a  few  fish  may  be  killed  by  entrainment,  the  bivalves,  crustaceans 
and  worms  will  suffer  the  greatest  losses.  The  excavated  area  will  be  devoid 
of  benthic  life  until  natural  processes  re-populate  the  sand  trap.  Because  this 
dredging  will  be  repeated  annually,  it  is  possible  that  the  benthic  fauna  will 
not  return  completely  to  pre-dredge  levels  and  a  loss  of  biomass  will  result. 
Although  the  disposal  site  is  expected  to  be  dispersive,  the  dispersal  rate  is 
not  known  and  the  continued  use  of  the  site  may  prevent  re-population  by  the 
benthic  organisms  and  a  permanently  degraded  habitat  may  result. 

Fixed  Jet  Pump:  The  placement  and  operation  of  a  sand  passage  device  in 
the  channel  would  entrain  plankton  and,  possibly,  an  occasional  hapless  small 
fish  or  crustacean.  The  loss  of  fish  or  crabs  would  be  negligible,  but  the 
effects  on  the  plankton  are  unknown. 

Mobile  Jet  Pump:  Because  the  beach  is  a  more  stable  environment  than  the 
harbor  entrance,  the  biomass  in  the  sand  is  likely  to  be  higher.  The  placement 
and  operation  of  a  sand  passage  device  in  the  intertidal  zone  would  entrain 
benthos,  plankton  and,  possibly,  an  occasional  hapless  small  fish.  The  loss  of 
fish  will  be  negligible.  Most  of  the  invertebrates  in  the  intertidal  zone  at 
the  onset  of  excavation  will  be  killed.  The  loss  of  crabs,  clams,  and  worms 
would  be  insignificant  because  these  species  will  repopulate  the  beach  after  wave 
action  restores  its  normal  slope.  The  effects  on  the  plankton  are  unknown. 


5.5  Water  Quality 

East  Jetty  Sealing:  The  sealant  is  expected  to  be  non-toxic  and  confined 
to  the  interior  and  face  of  the  jetty.  Some  slight  increase  in  turbidity  from 
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flushing  and  the  operation  of  construction  equipment  may  briefly  degrade  water 
quality  in  the  project  area. 

Dredge  Pipe  Extension:  Lengthening  the  dredge  pipe  and  the  subsequent 
deposition  of  sand  further  east  will  have  no  greater  impact  on  water  quality  than 
the  present  system.  If  this  alternative  is  effective,  and  dredging  activity  is 
partially  curtailed,  water  quality  over  the  long  term  may  improve  slightly. 

Channel  Sand  Trap:  The  excavation  will  cause  a  slight  increase  of 
suspended  solids  in  the  water  column  resulting  in  an  increase  in  turbidity.  The 
movement  of  more  sand  to  the  east  beach  may  contribute  to  the  turbidity  at  the 
end  of  the  discharge  pipe.  Water  clarity  would  return  to  normal  when  the  trap 
is  completed. 

Offshore  Sand  Trap:  Some  turbidity  will  result  from  the  dredging  of  the 
sand  trap.  At  the  disposal  site,  the  water  will  be  much  more  turbid.  Research 
has  demonstrated  that  turbidity  plumes  from  dredge  operations  disperse  in  less 
than  one-half  hour.  The  adverse  effects  to  water  quality  will  be  temporary  and 
will  occur  during  each  dredge  event. 

Fixed  Jet  Pump:  The  eductor  nozzle  is  not  expected  to  cause  any  turbidity 
in  the  channel.  The  subsequent  deposition  of  more  sand  and  seawater  on  the  east 
beach  will  have  a  somewhat  greater  impact  on  water  quality  than  the  present 
system  in  proportion  to  the  larger  volume  of  dredged  sand. 

Mobile  Jet  Pump:  The  eductor  nozzle  is  not  expected  to  cause  any 
turbidity,  but  the  daily  manipulation  of  the  nozzle  and  the  operation  of  the 
crawler-crane  may  cause  brief  increases  in  turbidity  near  the  beach.  Otherwise, 
impacts  from  this  alternative  are  similar  to  those  of  the  fixed  jet  pump. 


5.6  Cultural  Resources 

All  of  the  onshore  areas  of  the  project  site  were  either  intertidal  or  open 
water  prior  to  the  construction  of  the  harbor.  Cultural,  archaeologic,  or 
historic  resources  are  not  known  to  exist  where  construction  or  excavation 
activities  would  take  place.  However,  a  number  of  shipwrecks  have  been  reported 
in  the  vicinity  of  the  of  the  project  area.  If  new  areas  or  greater  depths  are 
proposed  for  dredging,  then  additional  archival  and  on-site  marine  archaeological 
study  will  be  undertaken  to  determine  if  marine  historic  properties  are  present 
and  what  management  actions  may  be  necessary. 


5.7  Traffic  &  Transportation 

East  Jetty  Sealing:  The  movement  of  cement  trucks  and  other  large  pieces 
of  construction  equipment  in  and  out  of  the  project  area  will  cause  minor  and 
temporary  interruptions  of  traffic  flow  in  the  area. 
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Dredge  Pipe  Extension:  This  alternative  would  have  the  least  impact  as 
disruptions  to  traffic  flow  would  occur  only  when  sections  of  dredge  pipe  are 
moved  on  and  off  the  beach.  This  impact  would  occur  several  times  a  year  during 
the  dredging  season. 

Channel  Sand  Trap:  The  excavation  in  the  main  channel  may  cause  some 
minor  and  temporary  delays  to  vessels  entering  and  leaving  the  harbor. 

Offshore  Sand  Trap:  This  alternative  will  not  affect  vehicular  traffic  or 
transportation  in  the  project  area  because  it  is  confined  to  the  marine 
environment.  However,  the  excavation  in  front  of  the  harbor  entrance  may  cause 
some  minor  and  temporary  delays  to  vessels  entering  and  leaving  the  harbor. 

Fixed  Jet  Pump:  The  installation  of  the  eductor  nozzle  and  peripheral 
equipment  in  and  along  the  main  channel  may  cause  some  minor  and  temporary  delays 
to  vessels  entering  and  leaving  the  harbor.  The  movement  of  construction 
vehicles  and  other  large  pieces  of  equipment  in  and  out  of  the  project  area  will 
cause  minor  and  temporary  interruptions  of  vehicular  traffic  flow  in  the  area. 

Mobile  Jet  Pump:  The  installation  of  the  eductor  nozzle  and  peripheral 
equipment  in  and  along  the  main  channel  may  cause  some  minor  and  temporary  delays 
to  vessels  entering  and  leaving  the  harbor.  The  movement  of  construction 
vehicles  and  other  large  pieces  of  equipment  in  and  out  of  the  project  area  will 
cause  minor  and  temporary  interruptions  of  vehicular  traffic  flow  in  the  area. 
Since  the  crane  and  piping  in  excess  of  that  required  for  the  fixed  jet  pump  are 
necessary,  the  impacts  to  land  traffic  may  be  greatest  with  this  alternative. 


5.8  Air  Quality  &  Noise  Conditions 

East  Jetty  Sealing:  There  will  be  some  increase  in  exhaust  emissions  in 
the  project  area  from  construction  equipment  and  vehicles.  Substantial  increases 
in  noise  and  dust  will  also  take  place.  These  impacts  will  be  variable  for  the 
duration  of  construction,  and  limited  to  those  times  when  construction  equipment 
is  in  use. 

Dredge  Pipe  Extension:  Construction  equipment  is  presently  used  to 
manipulate  the  dredge  pipe  on  the  beach.  Therefore,  the  adverse  impacts  of 
lengthening  the  dredge  pipe  are  likely  to  be  insignificant.  If  this  pipe  is 
buried,  any  adverse  effects  will  be  prolonged  for  the  amount  of  time  necessary 
to  cover  the  additional  length  of  pipe. 

Channel  Sand  Trap:  There  will  be  some  slight  increase  in  exhaust 
emissions  in  the  project  area  from  the  dredge.  This  impact  will  bs  limited  to 
the  additional  time  the  dredge  is  in  use. 
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Offshore  Sand  Trap:  A  slight  increase  in  exhaust  emissions  in  the  area 
will  come  from  the  dredge  during  the  two  to  three  weeks  needed  to  excavate  the 
sand  trap.  If  this  alternative  significantly  reduces  the  time  that  the  Seabright 
must  operate,  a  slight  increase  in  air  quality  could  result. 

Fixed  Jet  Pump:  There  will  be  some  increase  in  exhaust  emissions  in  the 
project  area  from  construction  equipment  and  vehicles.  Substantial  increases 
in  noise  and  dust  will  also  take  place.  These  impacts  will  be  variable  for  the 
duration  of  construction,  and  limited  to  those  times  when  construction  equipment 
is  in  use. 

Mobile  Jet  Pump:  There  will  be  some  increase  in  exhaust  emissions  in  the 
project  area  from  construction  equipment  and  vehicles.  Substantial  increases 
in  noise  and  dust  will  also  take  place.  These  impacts  will  be  variable  for  the 
duration  of  construction,  and  will  continue  at  a  reduced  level  after  construc¬ 
tion,  during  the  operation  of  the  system. 


5.9  Recreation 

East  Jetty  Sealing:  The  use  of  several  thousand  square  feet  of  the  beach 
for  recreational  activities  will  be  lost  during  the  construction  period.  As  the 
beach  is  not  very  large,  this  impact  is  substantial,  but  limited  to  the  time  it 
will  take  to  seal  the  jetty  and  regrade  the  beach. 

Dredge  Pipe  Extension:  Recreation  is  continually  being  affected  by  the 
manipulation  of  the  dredge  pipe  on  the  beach  during  the  dredging  season. 
Normally,  this  is  done  during  the  winter  months  when  beach  use  is  low. 
Therefore,  the  adverse  impacts  of  lengthening  the  dredge  pipe  are  likely  to  be 
insignificant. 

Channel  Sand  Trap:  Recreational  boaters  using  the  main  channel  may 
experience  some  temporary  inconvenience  during  excavation. 


Offshore  Sand  Trap:  Fishing  and  scuba  diving  may  be  temporarily  less 
enjoyable  during  the  few  weeks  of  dredge  operation  due  to  the  displacement  of 
fishes  and  increased  turbidity. 

Fixed  Jet  Pump:  Recreational  boaters  using  the  main  channel  may  experience 
some  temporary  inconvenience  during  placement  of  the  eductor  nozzle  and  accessory 
piping.  The  use  of  several  thousand  square  feet  of  the  beach  for  recreational 
activities  will  be  lost  during  the  construction  period.  Because  the  beach  is 
not  very  large,  this  impact  is  substantial,  but  limited  to  the  time  it  will  take 
to  place  piping  and  cables  and  to  construct  the  support  building.  Although  the 
pump  is  electric,  operation  of  the  system  will  generate  some  noise.  This  noise 
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will  probably  not  be  audible  except  close  to  the  pump  house  and  may  be  muffled 
by  ambient  conditions. 


Mobile  Jet  Pump:  Recreational  boaters  using  the  main  channel  may 
experience  some  temporary  inconvenience  during  placement  of  the  accessory  piping. 
The  use  of  several  thousand  square  feet  of  the  beach  for  recreational  activities 
will  be  lost  during  the  construction  period.  Because  the  beach  is  not  very 
large,  this  impact  is  substantial,  but  limited  to  the  time  it  will  take  to  place 
piping  and  cables  and  to  construct  the  pump  house.  Once  the  pump  house  has  been 
built  and  the  piping  placed,  the  noise  generated  at  the  jetty  by  the  electric 
pump  should  be  insignificant.  However,  the  crane  is  diesel  powered  and  will  be 
used  at  least  twice  a  day  creating  higher  noise  levels  and  producing  exhaust 
fumes  near  the  jetty.  This  seasonal  and  intermittent  impact  will  continue 
annually  while  the  crane  is  in  use. 


5.10  Aesthetics 

East  Jetty  Sealing:  Because  the  grout  material  will  be  confined  to  the 
interior  and  face  of  the  jetty,  and  because  the  beach  will  be  regraded  to  its 
usual  slope,  the  aesthetic  appeal  of  the  area  will  only  suffer  temporarily. 

Dredge  Pipe  Extension:  The  aesthetic  appeal  of  the  area  is  impaired  by 
the  presence  and  manipulation  of  the  dredge  pipe  on  the  beach  during  the  dredging 
season.  Normally,  this  is  done  during  the  winter  months  when  beach  use  is  low. 
Therefore,  the  adverse  impacts  of  lengthening  the  dredge  pipe  are  likely  to  be 
insignificant. 

Channel  Sand  Trap:  The  increase  of  turbidity  during  the  excavation  would 
temporarily  degrade  the  appearance  of  the  ocean  in  the  project  area. 

Offshore  Sand  Trap:  The  beach  and  harbor  area  will  suffer  a  minor, 
temporary,  and  annual  impact  to  aesthetic  appeal  while  the  dredge  is  operating 
and  the  water  is  cloudy. 


Fixed  Jet  Pump:  The  deposition  of  additional  sand  upon  the  beach  will 
have  a  slightly  more  adverse  effect  than  the  present  dredging  operation. 
However,  the  construction  of  permanent  support  structures  and  building  for  this 
alternative  will  have  some  impact.  This  permanent  impact  will  range  from  slight 
to  moderate  and  depend  largely  on  the  design  and  placement  of  these  structures. 
This  impact  is  reduced  to  the  extent  that  cabling  and  piping  are  located  under 
water  or  are  buried. 

Mobile  Jet  Pump:  The  deposition  of  additional  sand  upon  the  beach  will 
have  a  slightly  more  adverse  affect  than  the  present  dredging  operation. 
However,  the  construction  of  a  permanent  building  for  this  alternative  will  have 


16 


SANTA  CRUZ  HARBOR  SHOALING  STUDY 


some  impact.  This  permanent  impact  will  range  from  slight  to  moderate  and  depend 
largely  on  the  design  and  placement  of  the  pump  house,  cabling,  and  wiring.  The 
presence  of  the  crane,  piping  and  the  excavation  near  the  jetty  will  adversely 
affect  the  visual  appearance  of  the  west  beach  during  the  dredging  season. 


5.11  Socio-Economic  Impacts 

At  the  start  of  this  study,  a  public  workshop  was  held  on  16  July  1991  in 
Santa  Cruz.  After  some  preliminary  solutions  were  identified,  a  questionnaire 
was  prepared  in  December  of  1991.  This  document  has  been  distributed  to  some 
businesses,  user  groups,  and  individuals  who  either  use  the  harbor  or  have  some 
interest  in  it.  The  information  from  the  survey  will  be  used  to  assess  the 
impacts  of  the  alternatives  on  the  citizens  of  Santa  Cruz  and  to  refine  this 
c-nvironmental  assessment. 


5.12  Threatened  &  Endangered  Species 

There  are  22  species  of  birds  and  mammals  and  plants  that  are  threatened 
or  endangered  in  the  Monterey  Bay  area.  At  this  time,  there  are  no  federal  or 
state  protected  wildlife  species  residing  in  the  project  area.  Individuals  of 
several  of  these  species  may  be  seen  in,  or  transit  the  vicinity,  but  none  depend 
on  the  area  for  subsistence,  shelter,  or  reproduction. 

At  this  time,  there  are  no  federal  or  state  protected  plant  species  in  the 
project  area.  Because  these  plants  have  not  been  observed  does  not  mean  they 
never  occur  in  the  area.  Environmental  conditions  and  competition  in  plant 
communities  vary  seasonally.  The  project  area  should  be  monitored  periodically 
to  verify  the  presence  or  absence  of  sensitive  plant  species. 


5.13  Coastal  Zone  Management  Act  Consistency  Determination 

Work  under  the  construction  alternatives  would  directly  affect  the  coastal 
zone  of  the  State  of  California.  Under  Section  307(c)  of  the  Coastal  Zone 
Management  Act,  the  proposed  construction  must  be  consistent,  to  the  maximum 
extent  practicable,  with  the  State's  approved  management  program,  i.e.  the 
California  Coastal  Plan.  Following  plan  selection  in  the  feasibility  phase  of 
this  study,  a  consistency  determination  will  be  submitted  to  the  California 
Coastal  Commission. 


5.14  Other  Impacts 

The  construction  of  the  harbor  radically  altered  the  downcoast  transport 
of  sand.  Any  permanent  modification  of  the  harbor  has  the  potential  to  affect 
littoral  transport  as  well.  To  the  extent  that  sand  movement  is  maintained  in 
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the  system,  resolution  of  the  shoaling  problems  in  the  harbor  may  have  a 
beneficial  impact  on  the  downcoast  beaches. 

There  are,  however,  some  possible  adverse  effects.  Sealing  the  face  of 
the  east  jetty  may  exacerbate  phenomena  such  as  scouring  of  the  beach  adjacent 
to  the  sealed  face,  wave  runup  on  the  jetty,  and  overtopping  into  the  channel. 


6.0  COORDINATION 

The  Fish  And  Wildlife  Coordination  Act  of  1934  requires  the  U.  S.  Fish  and 
Wildlife  Service  (FWS)  to  review  and  make  mitigation  recommendations  for  any 
federal  water  project  which  may  have  adverse  impacts  upon  the  environment.  The 
FWS  was  contracted  to  provide  a  Planning  Aid  Letter  in  September  1991.  This 
letter  was  received  in  January  1992  (Attachment  1).  Information  and  recommenda¬ 
tions  therein  were  used  in  the  preparation  of  this  document. 

The  consideration  of  the  offshore  sand  trap  alternative  is  a  recent 
development  of  which  the  USFWS  is  not  aware.  However,  dredging  is  at  the  core 
of  some  of  the  alternatives  and  the  USFWS  has  addressed  the  effects  of  dredging 
and  disposal  on  the  marine  environment  in  this  Planning  Aid  Letter. 

This  Environmental  Assessment  will  be  provided  to  the  Environmental 
Protection  Agency,  United  States  Fish  and  Wildlife  Service,  National  Marine 
Fisheries  Service,  California  Department  of  Fish  and  Game,  California  Regional 
Water  Quality  Control  Board,  California  Department  of  Parks  and  Recreation, 
Cal  iforni a  Coastal  Commission,  State  Historical  Preservation  Officer,  State  Lands 
Commission,  various  City  and  County  of  Santa  Cruz  agencies,  various  private 
environmental  groups  and  others  for  review  and  comment  in  the  feasibility  phase 
of  this  study. 


7.0  CONCLUSIONS 

For  the  offshore  sand  trap,  an  environmental  impact  statement  will  be 
required  for  the  borrow  area  and  for  the  disposal  site.  Concern  has  been 
expressed  over  the  location  of  the  boundaries  of  the  Monterey  Bay  National  Marine 
Sanctuary  and  the  possible  encroachment  of  this  alternative  into  federally 
protected  environments.  The  Draft  EIS/Management  plan  for  this  sanctuary 
excludes  the  harbors  of  Monterey,  Moss  Landing,  and  Santa  Cruz.  However,  the 
precise  boundaries  of  the  harbors  are  not  defined  in  this  document. 

On  February  12,  1992,  the  Corps  had  a  telephone  consultation  with  the  NOAA 
Marine  and  Estuarine  Management  Division  in  Washington,  DC.  From  this,  we 
learned  that  although  the  mean  high  water  line  has  been  established  as  the 
landward  boundary  of  the  sanctuary,  those  areas  landward  of  the  established 
Collision  Regulations  lines  are  excluded  from  the  sanctuary.  On  NOAA  Chart 
18685,  the  line  (Collregs  80.1255)  for  Santa  Cruz  Harbor  is  from  Point  Santa 
Cruz  to  the  tip  of  the  west  jetty  of  the  small  craft  harbor.  This  means  that 
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most  of  the  sand  trap  and  all  of  the  disposal  site  are  inside  the  sanctuary. 
Based  on  this  limited  reconnaissance,  we  anticipate  NOAA  will  refuse  a  permit 
for  the  disposal  of  dredged  material  inside  the  sanctuary. 

The  remaining  alternatives  presented  in  this  study  are  not  likely  to  have 
any  permanent  adverse  impact  on  the  environment.  There  will  be  some  significant 
temporary  impacts.  Retail  business  and  recreation  will  be  subject  to  increased 
levels  of  dust  and  noise  and  to  the  disruptions  to  traffic  from  the  influx  of 
construction  vehicles.  Portions  of  the  beach  will  be  closed,  curtailing 
recreational  activities  to  some  extent. 

Any  change  in  the  configuration  of  the  harbor  or  enhancement  of  maintenance 
dredging  which  improves  the  passage  of  sand  downcoast  or  reduces  the  number  of 
days  the  port  district  must  dredge,  may  be  viewed  as  beneficial  effects. 

Although  the  harbor  has  interrupted  the  littoral  transport  of  sand  to 
downcoast  beaches,  the  sand  trapped  by  the  west  jetty  has  nourished  Seabright 
Beach  providing  some  protection  to  the  cliffs  from  wave  action.  The  sand  is 
sufficiently  stable  in  some  places  that  vegetation  has  become  established  and 
small  sand  dune  communities  are  developing.  The  deposition  of  dredged  sand  onto 
the  state  beach  has  had  a  similar  benefit,  but  this  beach  does  not  show  the  same 
dune  community  development. 

The  possibility  exists  that  a  combination  of  alternatives  may  be  used  to 
ease  the  problem  in  Santa  Cruz  Harbor.  This  combined  solution  is  not  yet  known, 
therefore,  the  environmental  impacts  remain  unknown.  Since  none  of  the 
individual  alternatives  is  likely  to  have  any  permanent  adverse  impact,  it  is 
probable  that  a  combination  approach  will  have  only  those  temporary  impacts 
expected  from  the  selected  alternatives. 
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United  States  Department  of  the  Interior 

FISH  AND  WILDLIFE  SERVICE 

SOUTHERN  CALIFORNIA  FISH  AND  WILDLIFE  ENHANCEMENT 
LAGUNA  NIGUEL  FIELD  STATION 


Federal  Building  24000  Avila  Road 
Laguna  Niguel,  California  92656 


January  15,  1991 


Willlaa  C.  Angeloni,  Chief 

Flanning/Engineering  Division 

San  Francisco  Discrict,  Corps  of  Engineers 

211  Main  Streec 

San  Francisco,  CA  94105-1905 

Re:  Planning  Aid  for  Santa  Cruz  Harbor  Shoaling  Reconnaissance  Study 

Dear  Mr.  Angeloni: 

This  planning  aid  letter  provides  our  preliminary  assessment  of  impacts  to 
fish  and  wildlife  resources  associated  with  the  Santa  Crxiz  Harbor  Shoaling 
Project  at  Santa  Cruz,  California.  The  Intent  of  this  letter  is  to  assist 
with  the  preparation  of  a  draft  Environmental  Assessment  for  the  referenced 
study.  This  planning  aid  letter  has  been  prepared  in  accordance  with 
provisions  of  the  Fish  and  Wildlife  Coordination  Act  (48  Stat.  401,  as 
amended;  16  U.W.C.  et  seq.).  This  letter  is  for  technical  assistance  purposes 
only  and  does  not  constitute  our  reporting  requirements  under  Section  2(b)  of 
the  Act. 

The  Service's  findings  and  comments  related  to  the  proposed  construction 
alternatives  are  based  on  the  project  sketches  and  descriptions  furnished  to 
us  in  October,  1991  by  the  Corps.  Additional  information  was  supplied  to  our 
agency  during  a  site  visit  on  14  December  1991.  There  we  met  with  personnel 
from  the  Corps  (Jeff  Cole)  and  the  Santa  Cruz  Port  District  (Brian  Foss, 
Director;  Stephen  Scheiblauer,  Harbormaster;  Robert  Byington) . 

With  the  release  of  a  Draft  Environmental  Impact  Statement  and  Management 
Plan  (DEIS/MP)  in  August,  1990,  the  National  Oceanic  and  Atmospheric 
Administration  (NOAA)  proposed  to  designate  Monterey  Bay,  in  which  the  Santa 
Cniz  Harbor  is  located,  as  a  National  Marine  Sanctuary  (U.S^  Dept.  Commerce, 
1990).  Further  information  for  this  letter  was  obtained  from  Part  II,  Section 
2  of  the  DEIS/MP,  which  provides  a  relatively  up-to-date  description  of  the 
area's  marine  ecosystem  resources.  Other  sources  are  cited  in  the  reference 
section  appended  to  this  letter. 
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PROJECT  LOCATIOH 

Th«  sic*  of  the  proposed  project  Is  the  Sente  Cruz  Herbor  which  is  loceted 
in  the  City  of  Sente  Cruz  on  the  central  Celifomie  coest  et  the  northern  end 
of  Monterey  Bey  (Figure  I) . 


PROJECT  DESCRIPTION 

For  yeers  the  Fort  of  Sente  Cruz  hes  experienced  e  problem  with  harbor 
entrance  shoaling.  Navigation  channels  in  Santa  Cruz  Harbor  require  periodic 
dredging  to  maintain  adeqtiate  depth  for  marine  vessels.  Currently  the 
dredging  is  performed  wl^  a  barge 'motinted  suction  dredge.  A  slurry  of 
dredged  material  and  seawater  is  pumped  from  the  barge  by  pipeline  to  the 
disposal  site  on  the  beach.  The  current  dredging  program  ("No  Action 
Alternative")  dredges  and  disposes  material  five  months  per  year  during  the 
winter  months.  Your  request  to  the  Service  dealing  with  the  subject  project 
briefly  outlined  five  proposed  alternatives  designed  to  minimize  the  shoaling 
which  occurs  at  the  opening  of  the  Santa  Cruz  Harbor  during  the  winter  months 
especially  during  adverse  weather  conditions  and/or  increase  the  efficiency  of 
current  dredging  operations  dealing  with  the  same.  The  primary  object  of  the 
project,  according  to  your  letter,  is  to  keep  the  harbor  channel  open  for  safe 
navigation  at  the  least  cost. 

DESCRIPTION  OF  EXISTING  FISH  AND  WILDLIFE;  HABITAT  &  RESOURCES 

As  part  of  the  Monterey  Bay  region,  the  Santa  Cruz  Harbor  area  is  located 
within  the  California  Coast  Ranges  province.  It  is  positioned  on  a  major 
structural  unit  of  the  earth's  continental  crust  called  the  Salinian  Block. 
About  20  million  years  ago,  this  block  was  thrust  northward  from  the  southern 
Sierra-Nevada  Mountain  Range  on  the  Pacific  tectonic  plate  by  movement  along 
the  San  Andreas  Fault.  Faults  in  area  lie  primarily  within  two  major, 
essentially  northwest>southeast>trending  fault  zones:  the  Palo  Colorado-San 
Gregarlo  and  the  Monterey  Bay  fault  zones.  Movement  in  this  active  Monterey 
Bay  Fault  Zone  caused  the  recent  (17  October  1989)  San  Francisco  Bay  area 
earthqtiake,  with  its  epicenter  of  7.1  on  the  Richter  Scale  near  Santa  Cniz. 

The  most  pronounced  geological  feature  of  Monterey  Bay  is  the  Monterey 
Submarine  Canyon.  The  main  canyon  begins  in  18  m  of  water  about  100  m 
offshore  from  Moss  Landing,  IS  miles  south  of  Santa  Cruz.  There  are  two  main 
branches  of  the  Monterey  Canyon:  Soquel  Canyon  to  the  north  (which  is  most 
proximate  to  the  Santa  Cruz  Harbor)  and  Carmel  Canyon  to  the  south.  An 
additional  canyon.  Ascension,  indents  the  shelf  off  of  Ano  Nuevo. 

The  sxibstrate  of  the  bay  is  variable  (Martin  and  Emery,  1967).  The 
surface  sediment  types  tend  to  follow  the  seafloor  contours  (Figure  2) . 
Nearshore  the  sediments  are  sand  and  fine  sand,  offshore  they  are  sand  and 
mud.  In  both  areas,  the  sediments  overlie  beds  of  sandstone,  siltstone,  and 
conglomerate.  (DEIS/MP  p.  26-30) 
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Figure  1.  Santa  Cruz  Harbor  Shoaling  Project  Site 


Figure  2  Monterey  Bay  Area  Sediment  Types  (NOAA,  1982). 


Nearshore  Che  sediaencs  ere  sand  and  fine  sand,  offshore  chey  are  sand  and 
mud.  In  both  areas,  the  sediments  overlie  beds  of  sandstone,  siltstone,  and 
conglomerate.  (DEIS/MP  p.  26-30) 
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The  Santa  Cruz  Harbor  lies  on  a  coastline  delineated  by  a  narrow 
continental  shelf.  It  is  surrotinded  by  a  variety  of  coastal  types:  granite 
boulder-  strewn  headlands  at  the  southern  part  of  the  bay,  white  dunes  and 
beaches  of  the  central  bayshore,  and  sand  bluffs,  flat -copped  mudstone 
terraces  and  sandy  beaches  of  the  bay's  northern  coastline. 

METEOROLOGY 

As  to  area's  meteorology,  the  seasons  are  not  well  marked.  The  area  has  a 
moderate  maritime  climate  with  the  general  pattern  of  wet  winters  and 
relatively  dry  summers.  January  and  February  are  ustially  the  wettest  months, 
while  July  and  August  are  virtually  without  rainfall  (Gordon,  1977) .  The 
amount  of  rainfall  varies  markedly  not  only  year  to  year  but  also  on  both 
sides  of  the  bay.  Monterey  averages  about  15  inches  (38  cm)  annually;  Santa 
Cruz  averages  about  28  inches  (69  cm). 

From  March  through  October  the  prevailing  winds  are  from  the  northwest. 
Winds  in  the  winter  season  are  variable,  often  from  the  west  or  southwest. 

The  strongest  winds  occur  in  May  (averaging  14  knots)  and  the  weakest  between 
November  and  January  (averaging  3  knots)  (Breaker  and  Broenkow,  1989).  The 
cool  water  of  the  California  Current  flows  south  along  the  coast  from  March 
through  October;  however,  between  November  and  February  this  current  moves 
offshore  and  is  replaced  with  the  warmer  northward  flowing  waters  of  the 
Davidson  Current.  The  net  effect  of  these  alternating  currents  is  that  the 
Monterey  Bay  climate  is  characterized  by  both  northern  temperate  and  southern 
sub-tropical  features.  (DEIS/MP  p.  30-1) 

The  height  of  the  waves  in  the  bay  around  the  Santa  Cniz  Harbor  vary  with 
the  seasons.  Under  more  stable  summer  conditions,  the  waves  are  able  to  build 
broad,  gently- sloping  beaches.  Winter  conditions  produce  higher  waves  that 
transport  sand  to  the  offshore  zone  and  erode  beaches  (Gordon,  1977)  .  Further 
detail  with  respect  to  wave  action  and  currents  is  summarized  in  the  DEIS/MS 
(pp.  31-36). 

habitat 

Biogeographically,  the  Monterey  Bay  is  in  the  Oregonian  province 
subdivision  of  the  Eastern  Pacific  Boreal  Region,  which  is  characterized  by  a 
rich  cold-  temperate  flora  and  fauna  (Briggs,  1979).  At  the  same  time, 
however ,  it  supports  a  number  of  warm  water  invertebrate  species 
characteristic  of  the  California  province  to  the  south.  This  overlap  and 
co-occurrence  of  cold  and  warm  water  species  contributes  to  the  diversity  of 
the  living  natural  resources  in  the  region.  The  nutrient-rich  waters  of  the 
bay  support  extensive  plankton,  algae,  invertebrate,  fish,  seabird,  and  marine 
mammal  populations. 

The  biodiversity  of  the  bay  is  directly  related  to  the  diversity  of 
habitats  found  in  the  bay,  which  include:  submarine  canyon  habitat;  nearshore 
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siiblittoral  habitat;  rocky  intertidal  habitat;  sandy  beach  intertidal  habitat; 
and  kelp  forest  habitat  (Figure  3) .  Information  about  the  svibmarine  canyon 
habitats  can  be  obtain  from  the  OEIR/MP  (pp.  37*39). 

Nearshore  Littoral 

The  nearshore  sublittoral  habitat  is  found  in  the  nearshore  waters  of  the 
continental  shelf  in  depths  from  Just  beyond  the  svirf  to  200  m  depth.  The 
nearshore  benthic  habitat  is  characterized  by  a  soft  bottom  composed  of 
unconsolidated  sand  and  mud  sediments.  This  is  the  most  extensive  bottom 
habitat  in  Monterey  Bay  and  is  found  in  the  area  fronting  the  Santa  Cruz 
Harbor.  The  food  chain  is  based  on  planktonic  productivity  supported  by 
upwelllng  of  nutrient*rlch  waters  from  the  Monterey  Canyon.  Two  major  groups 
of  invertebrates  are  found  in  this  habitat:  1)  the  infauna,  which  live  buried 
within  the  sedisMnt,  comprise  about  90  percent  of  all  the  bottom -dwelling 
organisms;  and,  2)  the  epifauna,  thich  live  on  or  crawl  or  move  over  the 
bottom.  Both  groups  are  patchily  distributed.  Many  benthic  organisms  have  a 
pelagic  phase  in  their  life  histories  (Nybakken,  1982).  Pelagic  organisms 
found  in  this  habitat  include  phytoplankton  and  zooplankton,  squid  and 
octopus,  and  most  of  the  important  commercial  fish  (salmon,  albacore,  mackerel 
and  anchovy) .  Marine  birds  and  California  sea  lions  feed  throughout  the 

habitat . ”  (OEIS/HF,  p.  39*40).  This  habitat  also  includes  commercially 

important  fish  such  as  the  northern  anchovy.  Pacific  herring,  jack  mackerel, 
Pacific  sardine,  king  salmon,  arid  juvenile  sablefish. 

Rocky  Intertidal 

The  rocky  intertidal  habitat  is  found  on  rocky  substrate  between  the 
lowest  tidal  level  and  the  highest  tidal  level.  Organisms  living  in  this  area 
must  be  able  to  withstand  periodic  desiccation,  high  temperature  and  light, 
low  salinities,  and  strong  wave  action  (Nybakken,  1982).  (DEIS/HP  p.  40-1) 

To  some  extent,  the  rock  jetties  that  extend  out  into  the  bay  at  the  mouth  of 
the  Santa  Cruz  Harbor  afford  this  type  of  habitat. 

Sandy  Intertidal 

Sandy  beaches  are  the  dominant  intertidal  habitat  in  Monterey  Bay 
[ including  the  area  of  Santa  Cruz  Harbor] .  The  environmental  conditions  chat 
exist  in  this  habitat  between  high  and  low  water  require  almost  all  organisms 
to  bury  themselves  in  the  sand.  This  is  a  very  dynamic  habitat  with 
constantly  shifting  sands  caused  by  wave  action  and  the  longshore  transport  of 
sand.  The  overall  productivity  of  this  habitat  is  lower  chan  chat  for  rocky 
intertidal  habitats  (Nybakken,  1982). 

Benthic  diatoms  are  the  only  marine  algae  chat  may  be  present.  Oakden  and 
Nybakken  (1977)  foxind  29  genera  or  species  of  animals  in  transects  taken  over 
Che  course  of  a  year.  Polychaete  worms,  bivalve  molluscs,  and  crustaceans 
were  the  predominant  invertebrates  found.  Sand  dollars  and  gastropod  molluscs 
are  also  found  here  (Wilson,  1986).  The  only  fish  that  are  common  are  chose 
Chat  use  sandy  beaches  for  spawning,  e.g.,  the  surf  smelt  and  grunion. 

(DEIS/MP  DEIR,  p.  41*2)  Other  species  that  forage  near  sand  flats  Include 
surf  perch,  striped  bass,  jacksmelc,  starry  flounder,  sand  sole,  and  sand  dab. 
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The  Monterey  Bay  also  supports  kelp  forest  habitat.  Some  of  this  type  of 
habitat  is  found  In  the  vicinity  of  the  Santa  Cruz  Harbor.  This  large  brown 
algae  attaches  to  rocky  sxibstrate  and  grows  in  water  depths  from  about  2  m  to 
20  m.  The  floating  portions  of  these  plants  form  dense  canopies  on  the  water 
surface.  Kelp  forests  provide  critical  habitat  for  encrusting  animals  such  as 
sponges,  bryozoans,  and  tunlcatas,  as  well  as  for  juvenile  fish,  molluscs  such 
as  abalone,  algae,  and  for  ocher  grazing  and  detritus 'feeding  invertebrates, 
such  as  isopods  and  sea  urchins.  Predators,  such  as  sea  stars,  are  also 
active  there.  Fish  associated  with  kelp  beds  include  greenllng,  lingcod, 
bocacclo,  and  many  species  of  sxirf  perches  and  rockfish.  Sea  otters  and 
harbor  seals  are  commonly  associated  with  kelp  forests  in  the  area. 

BIOLOGICAL  RESOURCES 

We  have  briefly  described  Che  principal  habitat  types  found  in  the  local 
vicinity  of  the  Santa  Cruz  Harbor  area:  nearshore  sublittoral,  rocky 
intertidal,  sandy  intertidal  and  kelp  forest.  It  is  these  habitats  on  which 
the  current  dredging  operations,  as  well  as  the  modifications  being 
considered  In  the  reconnaissance  study,  may  have  varying  degrees  of  impact. 

The  biological  fauzui  of  these  habitats  include  plankton,  algae,  invertebrates, 
fish,  seabirds  and  marine  mammals. 


gLAHKTON 

The  plankton  species  present  in  the  Monterey  Bay  area  are  primarily 
characteristic  of  the  cold'water  regime,  but  also  include  a  few  warm- water 
species  (Holton  ec  al..  1977;  Riznyk,  1977,  Garrison,  1979).  Upwelling  from 
the  canyon  carries  some  deep  water  species  close  to  shore. 

Diatoms  are  the  primary  component  of  the  phytoplankton.  The  spring  to 
late  sxamner  period  of  upwelling  with  its  nutrient* rich  waters  causes  a 
seasonal  variation  in  the  standing  stock  of  phytoplankton.  The  highest 
primary  productivity  is  associated  with  the  upwelling  period;  the  lowest 
during  late  fall  through  winter  when  the  warmer  Davidson  Current  replaces  the 
California  Current  and  upwelling  ceases.  Dinoflagellate  blooms  occur  in  the 
fall  in  these  warmer  waters.  Satellite  imagery  indicates  that  phytoplankton 
concentrations  are  frequently  higher  in  the  Santa  Cniz  region  of  the  bay 
(Hauschildt,  1985). 

Unlike  phytoplankton,  which  are  limited  to  the  euphotic  zone 
(approximately  the  upper  100  m) ,  zooplankton  occur  at  all  depths  and  are  able 
to  migrate  vertically  up  to  several  hundred  meters.  The  phytoplankton  are  fed 
upon  by  a  variety  of  zooplankton  such  as  dilates,  copepods,  euphausiids,  and 
pelagic  tunlcatas.  Zooplankton  are  in  turn  an  important  fodd  source  for  fish 
and  other  organisms.  Dense  concentrations  of  euphausiids  occur  in  the  surface 
waters  and  in  deeper  layers  from  100  to  400  m  from  April  to  November  (Barham, 
1956;  Schoenherr,  1988).  These  swarms  serve  as  food  for  a  variety  of  adult 
fishes,  whales  and  sea  birds  (Harvey,  1979);  Schoenherr,  1988),  and  for 
Juvenile  fishes  which  prey  on  euphausiid  eggs  and  larvae  (NOAA  Rockfish 
Recruitment  Cruise  Reports,  1986-  1988).  Dense  swarms  of  gelatinous  pelagic 
tunlcatas  also  occxir  periodically  frori  early  spring  to  mid- fall  (Barham, 

1956). 
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ALGAE 

Lftrgo  marins  algaa,  or  soawoods,  are  diverse  and  abundanC  in  che  Monterey 
Bay  area.  The  extent  of  this  diversity  is  shown  by  the  presence  of  over  450 
of  the  669  species  of  algae  described  fo’'  California  (Abbot  and  Hollenberg, 
1976) .  The  area  has  the  largest  marine  flora  of  the  temperate  northern 
hemisphere,  with  numerous  endemic  species  and  the  only  population  of  one  large 
understory  kelp  (Etsenta  arborea)  between  southern  California  and  Canada 
(Foster  et  al. ,  1988). 

The  seaweeds  of  the  Monterey  Bay  area  are  composed  of  three  main  phyla: 
red  algae  (69  percent  of  all  species),  brown  algae  (20  percent),  and  green 
algae  (10  percent) .  They  occur  primarily  in  areas  of  rocky  substrate  and  only 
rarely  in  water  deeper  than  40  m  (Abbott  and  Hollenberg,  1976) .  The  most 
extensive  algal  communities  are  dominated  by  forests  of  giant  kelp  (Macrocysti 
pyrifera)  and  bull  kelp  (Nereocystis  leutkeana) .  Bull  kelp  rejuvenates  itself 
annually;  giant  kelp  is  generally  perennial,  growing  all  year.  The  Santa  Cruz 
County  coast  between  Terrace  Point  and  Point  Ano  Nuevo  has  changed  from  almost 
total  dominance  of  giant  kelp  in  1911  to  an  increase  in  the  number  of  bull 
kelp  stand  (Yellin  et  al.,  1977).  Although  sea  otters  may  produce  further 
changes,  the  primary  factors  affecting  these  kelp  forests  appear  to  be  storms 
and  substrate  composition  (reviewed  in  Foster  and  Schiel,  1985). 


The  rich  invertebrate  community  provides  an  important  food  source  for 
marine  mammals,  sea  and  shore  birds,  and  fish  found  in  Monterey  Bay.  The 
distribution,  species  composition,  and  abundance  of  this  fauna  in  Monterey  Bay 
are  determined  by  many  factors.  The  submarine  geology  and  the  types  of  rocky 
substrate  or  unconsolidated  sediments,  the  submarine  canyon  and  associated 
upwelling,  the  offshore  currents  and  circulation  patterns,  the  kelp  forests, 
and  the  presence  of  mammal  predators  all  influence  the  niches  occupied  by  the 
various  species  (Table  1) . 

The  nearshore  subtidal  invertebrate  fauna  of  the  shallow  offshore  waters 
are  found  in  a  far  greater  number  of  species  than  are  the  sandy  intertidal 
fauna.  However  less  is  known  about  these  subtidal  species  than  is  known  about 
the  intertidal.  Nearshore  benthic  invertebrates  include  polychaetes  and  other 
worms;  molluscs  such  as  snails  and  bivalves;  ostracods,  amphipods,  isopods, 
and  other  crustaceans;  and  starfish.  The  dominant  invertebrate  groups  in  the 
shallow  subtidal  waters  are  polychaetes,  molluscs,  and  crustaceans. 

Crustaceans  are  dominant  in  shallow  areas;  polychaetes  are  dominant  in  deeper 
waters.  The  rocky  intertidal  habitat  supports  the  widest  array  of 
invertebrate  species  (Ricketts  et  al.,  1985;  Smith  and  Carlson,  1975;  Morris 
et  al.,  1980).  Characteristic  species  include  the  periwinkles,  isopods, 
barnacles,  limpets,  sea  snails,  crabs,  chitons,  mussels,  sea  starts,  and 
anemones.  Squid,  octopus,  jellyfish,  salps,  heteropods,  and  euphausiids  are 
some  of  the  macro* invertebrates  found  in  the  pelagic  environment.  Numerous 
larval  invertebrates  are  also  found  there  during  their  planktonic  stages  of 
development.  The  rich  invertebrate  cotmsunity  provides  an  important  food 
source  for  marine  mammals,  sea  and  shore  birds,  and  fish  found  in  Monterey 
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Table  1  Representative  Invertebrates  Associated  with  the  Diverse 
Habitats  of  the  Monterey  Bay  Area  (J.  Nybakken,  pers. 
comm. ,  1989) . 


Representative 

Common 

Habitat 

Invertebrates 

Classification 

Name 

Submarine 

hexactinel 1 id 

For if era 

glass  sponge 

Canyon 

gorgonians 

Cnidaria 

soft  coral 

euphausiids 

Euohausia  oacifica 

krill 

bivalve 

Calyptogena 

clam 

crinoids 

Echinodermata 

sea  lily 

Nearshore 

polychaetes 

Aricidea  sp. 

bristle-worms 

sublittoral 

bivalves 

Macoma  sp. 

burrowing  clam 

snails 

Olivella  biolicate 

olive  snail 

crabs 

Bleohariooda 

occidentalis 

spiny  sand  crab 

my s ids 

Acanthomvsis  davisi 

opossum  shrimp 

tunicates 

Doliolum  tritonis 

salps 

Sandy 

bivalves 

Tivela  stultorum 

pismo  clam 

Intertidal 

crabs 

Emerita  analoaa 

mole  crab 

amphipods 

Orchestoidea  sod. 

sand  hoppers 

sea  urchins 

Dendraster 

excentricus 

sand  dollar 

snails 

Olivella 

columellaris 

olive  snail 

Kelp 

gastropods 

Haliotidae 

abalone 

Beds 

bryozoans 

Membranipora 

encrusting 

bryozoan 

tunicates 

Ascidiacea 

sea  squirt 

gastropods 

Acmaea  spp. 

limpet 

sea  urchins 

Stroncrvlocentrotus 

B.TO^g?tus 

purple  sea 
urchin 

gastropods 

Tegula 

turban  snails 

Rocky 

sea  snails 

Littorina  spp. 

periwinkles 

Intertidal 

sea  stars 

Asteroidea  spp. 

starfish 

barnacles 

Bal?^nvig  spp. 

acorn  barnacles 

bivalves 

spp. 

mussels 

sea  anemones 

Anthooleura 

eleaantissima 

aggregate  sea 
anemone 

sea  snails 

Tecfula  funebralis 

Black  Turban 
snail 
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Bay.  In  addition,  many  Invertebrates,  such  as  squid,  spot  prawn,  Dungeness 
crab,  abalone,  and  plsmo  clam,  are  harvested  by  commercial  and  recreational 
fishermen  (DEIS/MF,  p  48-50). 
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FISHES 

The  same  environmental  factors  that  determine  the  distribution,  abundance 
and  species  composition  of  the  other  living  resources  of  the  area  also  affect 
the  fish  comnunltles .  In  addition  to  the  presence  of  the  submarine  canyon  and 
the  upwelling  of  nutrients,  kelp  beds  provide  shelter  and  food  for  juvenile 
and  spawning  areas  for  many  species  of  fish. 

The  diverse  habitats  of  the  area  each  have  their  own  characteristic 
assemblage  of  fish  (Table  2) .  Fish  of  the  nearshore  subtidal  habitats  exhibit 
the  greatest  diversity.  This  habitat  includes  many  commercially  important 
fish  such  as  the  pelagic  schooling  species  (northern  anchovy.  Pacific  herring. 
Jack  mackerel,  sardine),  the  large  predators  (king  salmon,  sablefish,  sharks), 
and  some  demersal  species  (English  and  petrale  sole) .  Many  important  species 
of  rockfish  are  found  over  rocky  reefs. 

The  rocky  intertidal  habitat  is  characterized  by  a  rather  small  and 
specialized  group  of  fish  adapted  for  life  in  tide  pools  and  wash  areas .  The 
most  representative  species  are  the  monkey- face  eel,  rock  eel,  dwarf 
surfperch,  juvenile  cabezon,  sculpins,  and  blennles  (California  Department  of 
Fish  and  Game,  1979). 

Sandy  intertidal  areas  are  used  by  small  pelagic  species  (grunion  and 
smelt)  that  use  the  beaches  of  the  inner  bay  for  spawning.  Ocher  species  chat 
forage  near  sand  flats  include  the  surf  perch,  striped  bass,  jack  smelt,  sand 
sole,  sanddab,  and  starry  flounder. 

The  kelp  canopy,  stipes,  and  holdfasts  increase  the  available  habitat  for 
pelagic  and  demersal  species  and  offer  protection  to  juvenile  f infish. 
Greenling,  lingcod,  and  nximerous  species  of  rockfish  are  the  dominant  fishes. 

SEABIRDS 

The  Monterey  Bay  area  historically  has  been  recognized  as  a  uniquely 
important  region  of  seabird  occurrence  (Loomis,  1895,  1896;  Beck,  1910). 
Several  environmental  features  are  responsible  for  the  diverse  assemblage  of 
birds  in  the  area: 

*  Che  bay  is  located  on  the  Pacific  Flyway,  allowing  the  birds  a  place 
Co  stopover  during  both  north  and  south  migrations  between  southern 
wintering  grounds  and  northern  breeding  sites. 

*  Che  upwelling  of  nutrient-rich  waters  over  the  submarine  canyon 
support  hi^ly  productive  food  webs  which  provide  abundant  seabird 
prey. 
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Table  2  Major  Species  of  Fish  Caught  from  Private  or  Rental 

Boats,  Beaches,  Piers  and  Jetties  (Marine 
Recreational  Fisheries  Statistics  Survey,  1987) . 


Private  or  Rental  Boats 

Beaches 

Blue  rockfish 

Pacific  sanddab 

Rockfishes  (general) 

Longfin  sanddab 

Lingcod 

Gopher  rockfish 

Albacore  tuna 

Yellowtail  rockfish 
Chilipepper 

Brown  rockfish 

Barred  surfperch 
Staghorn  sculp in 
Flatfishes 
Surfperches 

Calico  surfperch 
Senorita 

Silver  surfperch 
Walleye  surfperch 
Black  perch 
Rockfishes  (general) 

P-iers 

Jetties 

Staghorn  sculp in 

Jacksmelt 

White  croaker 

Pile  perch 

White  seaperch 

Surfperches 

Lingcod 

Chinook  salmon 

Rainbow  trout 

Kelp  rockfish 

. Surfperches 
Rockfishes  (general) 
Staghorn  sculpin 
Northern  sculpin 

Pile  perch 

Rainbow  seaperch 
Senorita 

Starry  flounder 
Cabezon 

White  croaker 
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*  plumes  of  upwelllng  in  the  outer  shelf  regions  also  act  to 
concentrate  prey  near  the  surface  in  "fronts"  at  the  plume  edges 
(Briggs  et  al.,  1983  1987a,  b;  Briggs  and  Chu,  1986,  1987). 

*  the  availability  of  food  in  a  bay  protected  on  three  sides  allows 
birds  that  normally  feed  far  offshore  to  seek  shelter  during  storms. 

*  the  diversity  of  habitat  types  along  the  shore  increases  the  variety 
of  bird  species  which  utilize  the  bay  area. 

Ninety- four  seabird  species  are  know  to  occur  in  the  Monterey  Bay  region, 
of  which  about  thirty  species  predominate  in  their  preferred  seasons  and 
habitats  (Briggs  and  Chu,  1987) .  Table  3  lists  some  important  seabirds  and 
their  seasonal  status.  Thirteen  species  are  resident  breeders  or  former 
breeders  within  the  region.  Common  breeding  species  include  Brandt's 
comorants,  western  gulls,  pigeon  guillemots,  and  common  murres  (Dohl,  1983). 
The  location  of  important  seabird  colonies  are  shown  in  Figure  4. 

The  majority  of  seabirds  occur  here  as  non-breeding  res idents/visi tors 
and  spring/autumn  migrants.  The  area  is  important  habitat  for  visiting  autumn 
and  winter  populations  of  ashy  storm-petrels,  California  brown  pelicans,  sooty 
and  short- tailed  shear-waters,  western  grebes,  common  murres,  marbled 
murrelets,  Cassln's  and  rhinoceros  auklets,  surf  scoters,  and  several  species 
of  gulls.  Spring  and  fall  migrant  species  include  phalaropes,  Pacific  loons, 
common  and  arctic  terns,  and  pomarine  and  parasitic  jaegers.  Ashy 
storm-petrel  populations  currently  number  less  than  10,000  birds.  About  85% 
of  them  breed  on  the  Farallon  Islands.  Almost  all  of  them  come  to  Monterey 
Bay  to  feed  over  the  submarine  canyon  during  the  svumner  and  fall  (Roberson, 
1985). 

Additional  facts  about  several  species  further  indicate  the  importance  of 
the  Monterey  Bay  area  to  seabirds.  The  southernmost  relic  population  of  the 
severely  threatened  marbled  murrelet  occupies  several  isolated  sites  in  the 
Santa  Cruz  Mountains.  Ano  Nuevo  Island  was  recently  colonized  by  rhinoceros 
auklets  (their  southernmost  confirmed  nesting  site)  and  contains  the  largest 
colony  of  western  gulls  in  the  region  (Lewis  &  Tyler,  1987).  The  seacliffs  of 
Santa  Cruz  and  Monterey  counties  support  more  nestling  pigeon  guillemots  than 
the  Farallon  Islands,  which  has  the  largest  single  colony  in  California. 

During  spring  migration,  large  numbers  of  shorebirds  gather  on  the 
beaches.  Common  migrant  shorebirds  include  sandpipers,  tumstones,  plovers, 
sanderlings,  willets,  and  godwits.  Many  of  these  species  also  winter  in  the 
area  in  large  numbers.  Located  approximately  12  miles  south  of  Santa  Cruz 
Harbor,  Elkhom  Slough  seasonally  harbors  over  30,000  shorebirds  during 
migrations  (Stenzel  et  al.,  MS).  Nearly  a  fifth  of  California's  breeding 
population  of  snowy  plovers  nest  on  the  beaches  in  the  area  and  this  species 
is  especially  common  in  the  vicinity  of  Pescadero  Har.sh.  In  addition  to  being 
a  candidate  species  for  the  endangered  or  threatened  list,  the  plover  is  also 
a  Species  of  Special  Concern  in  California  (Remsen,  1978) .  Sea  duck  and  geese 
use  the  coves  along  the  bay  for  staging  during  spring  migration.  Ano  Nuevo 
Bay  is  an  important  wintering  site  for  Harlequin  ducks  (a  Species  of  Special 
Concern) . 
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Table  3  Representative  Seabirds  and  their  Seasonal  Status  in  the 
Monterey  Bay  Area  (from  Briggs,  ^  ,  1983)  . 


Double-crested  cormorant 
Brandt's  cormorant 
Pelagic  cormorant 
Western  gull 
Caspian  tern 
Tufted  puffin 
Snowy  Plovers 


Forster's  tern 

Common  murre 

Pigeon  guillemot 

Marbled  murrelet 

Rhinoceros  auklet 

Brown  pelican  (until  1959) 


Common  loon 
Arctic  loon 
Western  grebe 
Red-necked  grebe 
Laysan  albatross 
Northern  fulmar 


Black  scoter 
Surf  scoter 
Harlequin  duck 
Herring  gull  o 

Glaucous  gull 
Black-legged  kittiwake 


Flesh-footed  shearwater 

Mottled  petrel 

Brant 

Red  phalarope 
Horned  puffin 
Pomarine  jaeger 


Long-tailed  jaeger 
South  Polar  skua 
Laughing  gull 
Sabine's  gull 
Arctic  tern 
Common  tern 


Buller's  shearwater 
Black-footed  albatross 
Pink-footed  shearwater 
Sooty  shearwater 
Black-vented  shearwater 

Yellow-billed  loon 
Short-tailed  albatross 
Cape  petrel 
Greater  shearwater 
Least  storm-petrel 
Red-billed  tropicbird 


Black  storm-petrel 
Royal  tern 
Elegant  tern 
Xantus '  murrelet 
Ashy  storm-petrel 


Brown  booby 
King  eider 
Black  tern 
Thick-billed  murre 
Black  skimmer 
Little  gull 
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Figure  4  Location  of  Important  Seabird  Nesting  Areas  (U.S.  Fish  and  Wildlife  Service,  1 981 ;  in 
NOAA,  1982). 
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MARINE  MAMMALS 


Tw«ney-six  species  of  merine  maioBals  have  been  observed  in  the  Monterey 
Bay  area,  including  five  species  of  pinnipeds  (seals  and  sea  lions),  one 
fissiped  (the  sea  otter),  and  twenty  species  of  cetaceans  (whales  and 
dolphins)  (Table  4) .  Figure  S  shows  the  principal  sea  otter  and  pinniped 
breeding  and  haulouc  areas. 

Of  the  twenty  species  of  cetaceans  seen  in  the  Monterey  Bay  area  (Table 
S) ,  about  one*thlrd  occxir  with  frequency.  Common  species  of  whale  which  are 
observed  include  the  Gray  whale  (during  it  twice-yearly  migration) ,  and  the 
Blue  whale  (late  spring  through  late  autumn).  Pilot  whales,  false  killer 
whales,  and  two  species  of  rare  beaked  shales  have  also  been  sighted.  Killer 
whales  have  been  seen  throughout  the  bay,  occasionally  attacking  gray  whales 
(Baldridge,  1972).  Two  species  of  porpoise  are  commonly  found  in  the  bay: 
Dali's  porpoise  and  the  harbor  porpoise.  The  harbor  porpoise  is  usually  found 
over  sandy  bottoms  jxist  off  the  sturf  in  the  north  central  part  of  the  bay. 
Dali's  porpoise  is  seen  frequently  along  the  edge  of  the  canyon.  Pacific 
white-side  dolphins,  northern  right  whale  dolphins,  and  Risso's  dolphins  are 
the  most  numerous  cetaceans  in  the  area.  All  three  species  will  often  travel 
together  in  a  school.  Bottlenose  dolphins  are  found  in  small  numbers  (12*18) 
within  the  bay  seemingly  on  a  year-round  basis.  Common  dolphins  are  found  All 
y*Ar,  sometimes  in  schools  of  400-600  animals.  This  species  is  normally 
considered  a  warm  water  animal  and  was  once  thought  to  extend  north  only  to 
Point  Conception. 


ENDANGERED.  THREAT! 


&  CAWBIDATE  SISSISS. 


Ten  species  of  marine  mammal  are  federally  listed  as  either  threatened  or 
endangered  at  the  present  time.  The  are:  Stellar's  sea  lion,  Guadaloupe  fur 
Southern  sea  otter.  Gray  whale.  Right  whale.  Blue  whale.  Fin  whale,  Sei 
whale,  Humpback  whale,  and  Sperm  whale. 


The  numbers  of  the  Stellar's  sea  lion  have  been  declining  throughout  its 
range  over  the  last  30-year  period.  Due  to  this  rapid  decline  in  the  species 
NOAA  published  in  April  1990  an  emergency  rule,  listing  the  Stellar  sea  lion 
as  threatened  to  be  followed  by  a  permanent  ruling.  Ano  Nuevo  Island,  20 
miles  northwest  of  Santa  Cruz  Harbor,  has  the  largest  breeding  population  of 
Stellar  (northern)  sea  lions  south  of  Alaska  (Loughlin  et  al.,  1984). 

The  Guadaloupe  fur  seal  once  ranged  from  the  Farallon  Islands,  off  the 
coast  near  San  Francisco,  to  Baja  California,  including  the' Monterey  Bay  area. 
By  the  first  years  of  this  century  it  was  thought  to  have  become  extinct  due 
to  hunting  by  humans.  It  was  rediscovered  on  Guadalupe  Island,  off  northern 
Baja  California,  in  1926.  Under  endangered  species  protection  by  both  U.S. 
and  Mexican  govemsents  the  seal's  nusbers  are  growing.  Two  hundred  forty 
were  counted  on  Guadalupe  Island  in  1964.  None  have  taken  up  permanent 
residence  in  the  vicinity  of  Monterey  Bay  but  there  have  been  reports  of  sick 
•nlauils  stranded  on  the  area's  beaches.  One  Juvenile  male  was  found  along  the 
shore  near  Fort  Ord,  20  miles  south  of  Santa  Cruz  Harbor,  in  April  1977 
(Webber  and  Roletto  1987). 
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Table  4  Marine  itiammals  found  in  the  Monterey  Bay  area.  Status 
abbreviations:  SR  -  seasonal  resident,  YR  -  year-round 

resident,  ST  -  seasonal  transient  (A.  Baldridge,  pers. 
comm.,  in  Heimlich-Boran,  1988) 

Common  Name  Genus/Soecies  Status 


PINNIPEDS: 

California  sea  lion  Zaloohus  californianus  SR 

Steller  sea  lion*  Eumatcpias  iubatus  SR 

Northern  elephant  seal  Mirounaa  anoustirostris  SR 

Northern  fur  seal  Callorhinus  ursinus  ST 

Guadelope  fur  seal  **  Arctoceohalus  tovnsendi  ST 

Harbor  seal  Phoca  vitulina  YR 

FISSIPED: 

Southern  sea  otter  *  Enhvdra  lutris  YR 

CETACEANS : 

California  gray  whale  **  Eschrictius  robustus  ST 

Blue  whale  **  Balaenoptera  musculus  ST 

Fin  whale  **  Balaenoptera  phvsalus  ST 

Minke  whale  Balaenoptera  acutorostrata  SR 

Humpback  whale  **  Meaaptera  novaenaliae  ST 

Pacific  right  whale  **  Eubalaena  alacialis  ST 

Sperm  whale  **  Phvseter  catadon  ST 

Pygmy  sperm  whale  .  Kocia  breviceps  ST 

Baird's  beaked  whale  ’  Berardius  bairdi  ST 

Cuvier's  beaked  whale  Ziphius  cavirostris  ST 

Short-finned  pilot  whale  Globicephala  macrorhvnchus  ST 

Killer  whale  orcinus  orca  ST 

False  killer  whale  Pseudorca  crass idens  ST 

Risso's  dolphin  Grampus  ariseus  SR 

Pacific  white-sided  dolphin  Laaenorhvnchus  oblic^idens  SR 

Northern  right  whale  dolphin  Lissodelphis  borealis  SR 

Dali's  porpoise  Phocoenoides  dalli  SR 

Harbor  porpoise  Phocoena  phocoena  SR 

Bottlenose  dolphin  Tursiops  truncatus  ST 

Common  dolphin  Delphinus  delphis  ST 

**  Endangered  *  Threatened 
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Figure  5  Principal  Sea  Otter  and  Pinniped  Areas  of  Concentration  in  the  Monterey  Bay  Area 
(U.S.  Fish  and  Wildlife  Service,  1 981 ;  California  Department  of  Fish  and  Game,  1 980; 
in  NOAA.  1982). 
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The  California  or  southern  sea  otter  is  also  a  federally  listed  threatened 
species  that  is  found  throughout  the  shallow  waters  of  Monterey  Bay  from  Point 
Pinos  to  Ano  Nuevo  Island.  Sea  otters  inhabit  a  narrow  zone  of  coastal 
waters,  normally  staying  within  about  one  mile  from  shore.  They  forage  in 
both  rocky  and  soft-sediment  coimiunities  as  well  as  in  the  kelp  understory  and 
canopy.  They  seldom  are  found  in  open  waters  deeper  than  30  m,  preferring 
instead  the  kelp  beds  which  serve  as  vital  resting,  foraging,  and  nursery 
sites.  Otters  are  an  Important  part  of  the  marine  ecosystem.  By  foraging  on 
kelp -eating  macro invertebrates  (especially  sea  urchins)  sea  otters  can,  in 
many  instances,  influence  the  abtuidance  and  species  composition  of  kelp 
assemblages  and  animals  within  nearshore  communities  (Riedman,  1987) . 

The  California  sea  otter  population  is  a  remnant  of  the  North  Pacific 
population  that  was  decimated  by  the  commercial  fur  trade  in  the  18th  and  19th 
centuries.  In  1914,  this  population  in  California  occupied  a  few  miles  of  the 
rocky  Point  Sur  coast  and  was  estimated  to  contain  about  SO  otters.  By  1938, 
when  the  public  became  aware  of  these  remnant  otters,  the  total  California 
population  was  between  100-300  animals.  Between  1938  and  1976  the  population 
increased  at  about  5  percent  per  year.  From  1976  until  the  early  1980's,  the 
population  did  not  grow  at  all,  mainly  because  of  the  number  of  otters 
drowning  from  entanglement  in  fishing  nets.  Since  state  legislation 
restricted  the  use  of  entangling  nets,  spring  population  counts  may  be 
increasing' at  about  8  percent  per  year  (Saunders,  1989).  However,  this 
population  growth  rate  is  still  much  lower  than  the  growth  rates  of  sea  otter 
populations  in  the  Aleutain  Islands.  In  addition  to  the  entanglement  in 
fishing  nets,  other  possible  factors  for  the  low  population  growth  include 
illegal  shooting,  white  shark  attacks,  pathological  disorders,  starvation,  and 
adverse  weather  conditions.  The  most  recent  census  (1988)  indicates  a  total 
population  of  fewer  than  1800  animals  (Saunders,  1989).  Approximately  31 
percent  of  this  population  is  currently  found  in  the  area  from  Point  Sur  north 
to  Ano  Nuevo/Pigeon  Point.  Figure  6  shows  the  rate  of  sea  otter  range 
expansion  from  1914  to  1984. 

Gray  whales  are  seasonal  migrants.  They  travel  close  to  shore  and  are 
the  object  of  most  of  the  whale  watching  in  the  area.  They  pass  through  the 
area  twice  on  their  yearly  migration  from  Alaska  to  Baja  California  where  they 
breed  and  then  return.  Reilly  (1984)  estimated  the  1980  population  of  gray 
whales  to  be  15,000  animals.  Blue  whales  have  significantly  increased  in 
numbers  within  and  adjacent  to  Monterey  Bay.  Once  considered  only  a  summer 
visitor  of  limited  numbers,  blue  whales  have  become  a  major  constituent  of  the 
cetacean  fauna  from  late  spring  until  late  autumn  or  early  winter.  Over  40 
animals  were  counted  in  one  day  in  Monterey  Bay  in  the  summer  of  1986  (Dohl, 
pers.  comm.,  1989).  Less  chan  2,000  blue  idiales  exist  in  the  eastern  north 
Pacific  (Haley,  1987).  They  migrate  from  northern  feeding  areas  to  waters  off 
Baja  California  and  Central  America  in  the  fall.  Minke  whales  are  one  of  the 
largest  whales  that  feed  close  to  shore  within  Monterey  Bay.  Up  to  12  animals 
are  regularly  seen  in  the  southern  bight  of  the  bay  and  south  to  Point  Sur 
during  sumrnmr  (Baldridge,  pers.  comm.,  in  Heimlich-Boran,  1988).  Fin  whales 
have  increased  in  numbers  and  length  of  stay  in  the  area  in  recent  years. 

This  species  utilizes  the  Monterey,  Soqusl,  and  Carmel  canyons  for  feeding. 
They  are  found  in  greatest  numbers  at  ^e  heads  of  each  of  these  canyons  in 
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depths  of  200  m  to  2000  is  (Dohl,  pers.  comm.,  1989).  Humpback  whales  are 
often  seen  in  nearshore  waters  from  100  m  to  200  m  depth.  Although  still  an 
endangered  species,  their  numbers  have  increased  dramatically  throughout 
central  California  beginning  in  the  early  1980's.  At  first  limited  to  the 
general  area  of  the  Farallon  basin,  they  are  now  found  in  coastal  waters  from 
Point  Sur  to  Pillar  Point  from  late-April  to  mid-December.  The  Pacific  Right 
whale  is  an  extremely  endangered  species.  Fewer  than  200  individuals  may 
inhabit  the  entire  North  Pacific  (Braham  and  Rice,  1984).  Little  is  known 
about  this  species;  its  breeding  areas  are  unknown  but  presumed  to  be  on  their 
wintering  grounds  in  warmer  waters.  No  right  whales  have  been  seen  in 
Monterey  Bay,  but  they  were  seen  in  1986  and  1987  in  the  waters  off  of  Half 
Moon  Bay,  north  of  Ano  Nuevo  (Scarff,  1987).  Sperm  whales  are  occasionally 
seen  offshore  at  the  mouth  of  the  Monterey  Canyon. 

Four  species  of  endangered  birds  which  are  found  in  the  area  are:  Brown 
pelican,  California  least  tern.  Short- tailed  albatross,  and  Peregrine  falcon. 

The  California  brown  pelican  formerly  nested  at  Point  Lobos  until  1959 
(Baldridge,  1973).  No  records  of  nesting  have  occurred  since  that  time. 
Noticeable  declines  in  the  population  began  after  World  War  II  and  are 
generally  attributed  to  the  use  of  chlorinated  hydrocarbons  such  as  DDT . 
Numbers  reached  a  low  point  in  the  early  70s,  but,  following  the  banning  of 
DDT,  birds  have  begun  to  return  in  force.  The  brown  pelican  now  breeds  in 
waters  of  southern  California  and  Mexico  and  migrate  into  the  Santa  Cruz  area 
in  large  numbers  in  July  and  August.  They  currently  roost  on  Ano  Nuevo 
Island,  Elkhom  Slough,  and  Point  Lobos.  Some  nesting  behavior  has  been 
observed  since  1984  at  Pt.  Lobos  again. 

The  California  least  tern  nested  on  the  sandy  beaches  at  Moss  Landing 
early  in  the  century.  None  is  known  to  have  bred  in  the  area  after  1955.  In 
1973,  the  coast  south  of  San  Francisco  contained  on  20  colonies  with  a  total 
of  fewer  than  700  pairs  (Udvardy,  1977).  Presumably  this  entire  population 
migrates  along  the  coastline  of  Santa  Cruz  county,  but  actual  records  are 
scarce.  Roberson  (1985)  states  an  average  of  only  5-7  birds  per  year  in 
Monterey  County,  immediately  south  of  Santa  Cruz,  during  the  spring  and  fall 
migrations.  It  status  is  endangered  due  to  loss  and  disturbance  of  its  sandy 
beach  nesting  habitat. 

The  Short-tailed  albatross  is  close  to  extinction  due  to  its  destruction 
by  the  feather  industry,  carried  on  in  other  parts  of  its  range.  According  to 
Peterson  (1961),  the  last  sighting  of  the  bird  off  the  California  coast  was  in 
1946. 


The  Peregrine  falcon  is  a  rare  breeder  along  this  part  of  the  California 
coast.  Before  its  numbers  suffered  substantial  declines  due  to  pesticides,  it 
was  believed  to  have  been  more  regular,  both  as  a  nesting  bird  and  in  winter. 
Peregrine  falcons  feed  along  the  shores  of  the  bay,  especially  around  Point 
Lobos  and  Elkhom  Slough.  Five  nests  have  been  identified  in  Big  Sur. 
(Roberson,  1985).  It  has  been  observed  on  recent  Audubon  Christmas  Counts  in 
Santa  Cruz  County. 
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There  are  two  additional  species  which  appear  on  Che  list  of  endangered 
and  threatened  included  with  this  document.  They  are  Santa  Ciruz  long- coed 
salamander  and  the  San  Francisco  garter  snake.  They  do  not  appear  in  the 
lists  of  marine  animal  resources  in  Che  DEIS/MF  nor  are  they  discussed  there. 
Further  clarification  of  the  precise  geographic  range  of  these  animals  will 
need  to  be  obtained.  This  is  also  true  of  several  of  Che  species  that  appear 
on  Che  candidate  species  list:  This  will  require  additional  research  on  Che 
part  of  the  Service. 

tfe  feel  fairly  certain  chat  six  federally  listed  candidate  bird  species 
probably  occxir  in  the  Santa  Cniz  area:  Marbled  murreleC,  Elegant  tern, 
California  homed  lark,  Trlcolored  blackbird,  Xantus'  murrelet  and  Western 
snowy  plover.  This  last  species,  the  western  snowy  plover,  is  being  proposed 
for  listing  as  threatened  by  the  U.S.  Department  of  the  Interior  at  the  time 
of  this  writing. 

The  Marbled  murreleC,  although  recorded  year-round  in  the  region,  is 
considered  a  rare  visitor  to  coastal  waters.  It  may  nest  somewhere  on  the  Big 
Sur  coast.  The  first  known  nest  site  in  North  America  was  discovered  in  Big 
Basin  Redwoods  State  Park  in  Santa  Cruz  County  in  1975  (Binford  ec  al  1975) . 
Twenty  murrelets  were  observed  in  a  recent  Audubon  Christmas  Count  in  Santa 
Cruz  County  (LeBar  1989).  Most  records  in  Monterey  County,  adjacent  to  Santa 
Cruz,  have  been  noted  between  early  September  and  mid- February  (Roberson 
1985), 

The  Elegant  tern  is  a  common  post-breeding  summer  visitor  along  the  coast 
around  Santa  Cniz.  They  do  not  seem  to  have  occurred  before  1957  (Roberson 
1985).  Since  the  1960-70s  records  show  that  these  birds  arrive  in  early  May, 
peak  from  late  July  to  early  October,  and  have  migrated  out  of  the  region  by 
the  end  of  December.  Their  range  appears  Co  be  expanding  northward,  possibly 
associated  with  the  increasing  population  niimbers  of  Northern  anchovy. 

The  California  homed  lark,  an  uncommon  resident  of  the  area,  is  very 
common  along  the  coast  of  Santa  Cruz  County  in  the  winter  (Roberson  1985)  . 

Its  habitat  is  usually  open  fields  and  grassy  ridges.  The  birds  are 
occasionally  seen  on  dunes  but  often  the  flocks  number  less  chan  30  (Gordon, 
1974) . 

The  Trlcolored  blackbird  is  a  locally  common  resident  of  cattail  ponds. 

It  may  have  been  more  widespread  as  a  breeder.  Away  from  favored  open  fields, 
cattle  pens  and  marshes,  the  birds  are  scarce.  It  does  not  appear  on  beaches 
(Gordon,  1974) .  The  population  numbers  swell  by  migrants  from  the  Central 
Valley  in  the  fall  and  winter  (October-April) . 

Xantus'  murreleC  is  an  uncommon  post-breeding  visitor  to  offshore  waters 
from  July  through  October,  rare  in  the  winter  and  spring.  Its  relative 
abundance  may  be  tied  to  water  temperatures;  seemingly  less  common  in  very 
warm  water  years.  It  is  most  often  found  3-10  miles  offshore,  and  only 
occasionally  observed  from  shore  (Roberson,  1985) . 

The  Western  snowy  plover  is  a  local  breeding  species  on  sandy  beaches  and 
salt  flats.  Nvuabers  increase  in  winter  with  the  arrival  of  migrants  (Roberson 
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1985,  Page  1988).  Some  of  Santa  Cniz  Coiinty's  breeding  plovers  are  resident, 
but  others  leave  the  area  during  the  winter.  Migrants  from  other  populations 
appear  on  beaches  in  early  July  and  add  to  the  total  number  of  plovers.  Most 
of  these  migrants  depart  during  early  spring  (Varrlner  &  Warriner  1981) . 


EfilSHIIAL  impacts 

Six  alternatives  are  being  investigated  under  the  Santa  Cruz  Harbor 
Shoaling  reconnaissance  study.  They  include:  1)  No  Action;  2)  Jetty 
Sealing;  3)  Extended  Discharge  Pipeline;  4)  Sand  Trap;  S)  Fixed  Jet  Pump 
System;  and  6)  Mobile  Jet  Pump  System. 

The  environmental  complexities  of  sediment,  water  and  biological 
interactions  means  that  is  necessary  to  review  and  evaluate  the  natural 
disturbance  regime  at  the  dredging  and  disposal  sites  and  its  relation  with 
directly  associated  floristic  and  faunal  communities  for  effective  avoidance 
of  adverse  impacts  on  endangered,  threatened  and  other  sensitive  species  and 
their  habitat. 


ALTERNATIVE  ^  •  SS&L  S&Sl  MQZQE  HESI  JETTY 

This  measure  involves  the  injection  of  grout  into  the  currently  pervious 
jetty  along  its  centerline.  It  would  create  in  essence  a  !•  to  2>foot  wide 
"concrete/grout  curtain"  inside  the  center  of  the  jetty  structure.  The 
materials  used  in  the  east  and  west  jetties,  specifically  the  granite  boulders 
and  concrete  tetrapods,  simulate  to  some  degree  the  habitat  of  exposed  and 
protected  outer  coast  rocky  shores.  Those  portions  of  the  jetties  subject  to 
tide  and  ocean  surf  may  support  populations  of  long-lived  animals  such  as 
anemones  and  mussels  and  more  ephemeral  populations  such  as  algae . 

The  extent  of  the  grouting  was  not  fully  described.  If  the  grouting  were 
extensive  and  covered  or  filled  the  crevices  and  voids  of  the  subtidal  rock, 
significant  degradation  of  existing  fish  and  invertebrate  habitat  could 
result.  If  the  grout  is  Injected  into  the  interior  portions  of  the  breakwater 
(as  was  verbally  described  by  Corps  personnel  during  a  site  visit  by  the 
Service)  and  the  outer  layer  of  large  stones  was  unaffected,  the  principal 
habitat  value  to  fishes  and  invertebrates  would  be  retained.  In  any  event, 
the  implementation  phase  will  certainly  have  adverse  impact  on  the  California 
brown  pelican  as  it  may  use  the  jetties  for  resting. 

The  Service  is  also  concerned  whether  the  grouting  of  the  breakwater  to 
preclude  the  movement  of  sand  would  thermally  insulate  the  inner  harbor  from 
the  cooler  outside  waters.  The  significance  of  such  a  modification  to  the 
thermal  regime  of  the  harbor  is  unclear  and  would  need  to  be  addressed. 

ALTERNATIVE  #  1  -  EXTENDED  DISCHARGE  PIPELINE 

This  option  would  consist  of  the  extension  of  the  existing  dredge 
discharge  pipe  to  Black's  Point  in  order  to  avoid  "bypassing  reversals"  by 
disposing  of  the  dredge  materials  further  down  the  shoreline.  It  would 
require  a  permanent  anchor/connection  point  at  Black's  Point  for  the  discharge 
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line.  The  ciirrenc  layout  of  the  discharge  pipeline  isrpacts  a  relatively  small 
area  along  the  shore  east  of  the  east  jetty.  The  proposed  extension  In  this 
alternative  would  increase  significantly  the  pipeline's  footprint,  possibly 
disrupting  and/or  precluding  the  beach  as  useful  wildlife  habitat. 

ALimATIVE  Sk  2.  I&A£ 

This  measure  would  result  in  the  excavation  of  a  "pit”  over  the  existing 
tip  shoal  and  entrance  channel  at  the  mouth  of  the  harbor.  It  would  serve  to 
"trap"  the  transport  of  sand  and  Increase  the  time  normally  required  between 
dredging  operations.  The  dimensions  of  the  pit  would  be  approximately  200'  by 
100'  with  centerline  depth  of  40'  MHW  with  side  slopes  approximately  3'V  to 
I'H.  It  would  include  the  excavation  of  a  clay  layer.  The  actual  excavation 
of  the  trap  will  result  in  disruption  and  elimination  of  both  epifauna  and 
infauna  at  the  trap  site.  Excavation  operations  also  may  result  in  minor 
disruption  to  the  biota  residing  in  the  rocky  intertidal -like  habitat  provided 
by  the  Jetties.  The  dredging  would  continue  to  occur,  as  now,  on  a  periodic 
basis,  resulting  in  some  degree  of  unavoidable  marine  resource  damage  which 
cannot  be  precisely  predicted  as  to  its  extent  and  consequences  at  this  time. 
However,  it  is  not  expected  to  result  in  the  elimination  or  serious  reduction 
of  these  resources  in  this  area. 

alternative  #5  -  FIXED  JET-PUMP-TYPE  SAND  BYPASSING  SYSTEM 

This  alternative  involves  the  installation  of  two  jet-pumps  in  the  center 
of  the  harbor  entrance  at  about  40'  below  MHW,  and  the  cavity  in  which  they 
were  located  would  be  sided  with  slopes  of  approximately  3'V  to  I'H.  The 
system  would  either  use  the  existing  discharge  pipeline  or  parallel  it.  This 
option  would  represent  a  permanent  alteration  of  the  channel  bottom.  As 
permanent  fixtures  on  the  bottom  they  may  provide  surfaces,  albeit  artificial, 
conducive  to  colonization  or  shelter  or  other  functional  habitat  for  benthic 
organisms.  The  damage  that  ensues  from  the  dredging  operations  under  this 
configuration  is  the  severe  trauma  exacted  on  the  benthic  epifauna  and  infauna 
that  are  incapable  of  escaping  the  dredge  intake.  During  actual  operations, 
this  microenvironment  could  be  severely  disrupted  with  consequent  adverse 
impacts  on  opportunistic  species  which  characteristically  colonize  the  dredged 
sxirfaces  of  the  ocean  bottom.  Of  further  concern  is  the  effect  of  the  intake 
velocity  on  the  capability  of  fishes  to  avoid  or  escape  from  the  dredge.  It 
is  not  clear  whether  this  option  would  entirely  replace  the  current  dredging 
platform  in  this  part  of  the  harbor  channel.  If  the  presence  of  the  platform 
is  not  required,  its  removal  would  result  in  certain  Impacts  chat  would  need 
to  be  considered. 

ALTERNATIVE  ^  MOBILE  JET-PUMP-TYPE  BYPASSING  SYSTEM 

This  system  would  consist  of  a  mobile  jet  pump  and  most  likely  be  crane 
operated,  bypassing  sand  from  the  shore  fillet  west  of  the  west  jetty  to  east 
of  the  east  jetty,  thxis  reducing  to  some  extent  the  amount  of  sand  chat  is 
subject  to  transport  into  the  outer  channel  and  mouth  of  the  harbor, 
especially  during  storm  events.  This  option  would  have  direct  impact  in  a 
distinct  area.  The  crane  equipment  could  have  different  impacts,  such  as 
disturbing  potential  avian  resting  sites. 
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A  review  of  the  project  alternatives  indicates  that  nearshore  sublittoral 
and/or  sandy  beach  intertidal  habitats  would  likely  be  directly  affected  by 
the  implementation  of  any  of  the  proposed  actions.  Dredging  will  severely 
disturb  infauna  and  epifauna  of  sandy  intertidal  and  sandy  siibtidal  habitats, 
and  the  biological  community  using  the  artificial  habitat  afforded  by  the 
Jetties.  Benthic  substrate  burrowing  invertebrates,  substrate  surface 
dwelling  invertebrates,  and  attached  vegetation  in  the  immediate  area  would  be 
lost  by  dredging  operations.  All  these  processes  could  have  adverse  impact  on 
the  endangered  California  southern  sea  otter  and  California  brown  pelican. 

These  operations  could  also  be  expected  to  have  a  localized  short-term 
adverse  affect  to  water  quality  and  turbidity  with  potential  impact  on  plant 
and  animal  life.  The  Service  is  also  concerned  for  the  project's  potential  to 
influence  tide,  wind  and  wave  action  in  such  a  manner  as  to  prevent  or  retard 
adequate  flushing  of  petroleum-based  pollutants  from  the  harbor  area. 

Another  issue,  the  disposal  of  the  dredge  spoils,  which  is  associated  with 
each  of  the  alternatives,  is  already  regulated  by  Section  404  of  the  CWA  and 
Section  10  of  the  Rivers  and  Harbors  Act  of  1899 .  Current  disposal  practices 
within  the  Sanctuary  are  regulated  by  the  Regional  Water  Quality  Control  Board 
(RWQCB)  Waste  Discharge  Requirements  (WDR)  under  the  authority  of  the  Clean 
Water  Act.  WDRs  Include  prohibitions  and  discharge  limitations  including 
limited  time  intervals  for  disposal.  In  the  case  of  the  Santa  Cruz  Harbor  WDR 
(No.  88*68),  there  are  also  provisions  that  if  the  spoils  are  clean  enough  it 
should  be  utilized  for  beneficial  beach  nourishment.  In  the  context  of  the 
Monterey  Bay  National  Marine  Sanctuary  program,  it  has  been  proposed  that 
NOAA  works  within  this  existing  process  to  ensure  that  WDR  requirement  are  in 
place,  enforced  and  adequate  to  protect  the  resources  of  the  Sanctuary. 

Regulations  under  Title  I  of  the  MFRSA  prohibit  ocean  disposal  of  dredged 
material  which  proves  to  be  toxic  to  the  organisms  of  the  disposal  site. 

Ocean  disposal  of  any  materials  dredged  from  a  site  where  pollution  is 
possible  must  be  preceded  by  bioassay  tests  to  determine  the  effect  on  aspects 
of  the  marine  environment. 

different  alternatives  may  generate  different  quantities  and  possibly 
qtiallties  of  sediment  spoil  which  could  have  results  detrimental  to  the  biotic 
communities.  Anecdotally,  however,  this  did  not  seem  to  be  the  case  during  an 
on-site  visit,  when  shorebirds  lined  up  at  the  end  of  the  discharge  pipeline 
waiting  patiently  for  a  meal  to  appear. 

The  biological  assessment  conducted  for  these  alternatives  must  include 
potential  project  affects  to  the  federally  listed  endangered  and  threatened 
species.  In  addition,  there  are  several  federal  candidate  species  which 
should  be  considered.  These  latter  candidate  species  belong  to  taxa  for  which 
the  Service  has  either  substantial  information  to  support  listing  as 
threatened  or  endangered,  or  taxa  that  may  warrant  listing  but  for  which 
stibstanclal  information  to  support  a  proposed  rule  is  lacking.  Most  of  the 
species  which  are  listed  as  endangered  or  threatened  or  are  candidates  for 
listing  appear  not  to  be  significantly  affected  by  any  of  the  project 
alternatives,  either  separately  or  in  combination.  The  California  southern 

47 


16 


sea  otter,  California  brown  pelican,  and  the  Western  snowy  plover  would  be 
vulnerable  to  inpacts  under  any  of  the  alternatives,  especially  #3  Involving 
an  extension  of  the  discharge  pipeline  along  the  beach.  Whether  any  plovers 
have  been  observed  along  the  stretch  of  beach  that  would  be  subject  to  the 
footprint  of  any  extension  Is  not  known;  nor  Is  It  known  precisely  how  much 
long-term  valtie  this  beach  could  provide  to  the  plover  given  other  human 
activities  In  the  area. 


EE£ 
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In  general,  additional,  site-specific  data  Is  needed  to  more  accurately 
assess  the  project  alternatives*  potential  Impacts  on  biological  resources. 

For  Instance,  there  Is  some  obvious  use  of  the  waters  In  and  around  the  harbor 
by  the  California  southern  sea  otter.  But  the  data  on  which  this  conclusion 
Is  based  Is  not  stiff Iclently  detailed  to  accurately  estimate  when  and  to  what 
extent  the  project  may  present  a  threat  to  the  otter.  Another  instance 
regards  our  present  knowledge  of  the  Brown  pelican's  utilization  of  the 
immediate  project  area.  It  Is  known  that  the  bird  does  use  the  area  but, 
again,  the  extent  of  this  usage  has  not  been  detailed  or  quantified.  This 
means  that  more  data  must  be  systematically  collected  at  the  appropriate 
tlme<s)  of  the  year  and  analyzed  for  potential  Impact. 

Since  the  dredging  will  be  an  on- going  maintenance  operation  during  the  - 
winter  months,  the  Corps  should  obtain  an  reasonable  estimate  of  the  nature 
and  Intensity  of  utilization  by  at  least  the  California  brown  pelican,  the 
California  southern  sea  otter,  and  the  Western  snowy  plover.  With  respect  to 
the  pelican,  the  Corps  should  be  able  to  design  the  Implementation  of  any  of 
the  alternatives  to  assure  that  construction  operations  are  compatible  with 
the  bird's  resting  and  i^raging  needs.  The  same  must  be  advised  regarding  the 
otter  and  the  plover.  With  respect  to  the  latter  a  winter  and  spring  survey 
with  the  object  of  obtaining  more  pertinent,  site  specific  data,  should  be 
undertaken  to  assess  the  potential  effects  the  project,  especially  Alternative 
#3,  may  have  on  this  species. 

It  Is  recommended  that  before  the  sand  trap  alternative  is  implemented, 
an  adequate  random  sample  from  the  proposed  excavation  site  and  an  analysis 
performed  be  taken  in  order  to  ascertain  the  composition  and  abundance  and 
significance  of  the  Infauana  In  the  excavated  bottom.  Our  principal  concern 
Is  whether  sea  otter  food  resources  would  be  removed  In  significant  amounts . 

Dredge  spoils  should  be  monitored  before  and  after  any  project 
Implementation.  The  results  from  tests  associated  with  past  maintenance 
dredging  operations  In  the  Santa  Cruz  Harbor  should  be  evaluated  to  assure  the 
quality  of  the  dredged  material.  A  more  explicit  physical  description  of  the 
dredged  material.  Its  quantity  and  Its  behavior  In  the  receiving  water  during 
discharge  will  be  necessary  before  environmental  Impact  can  be  precisely 
defined. 


It  Is  recommended  that  a  thorough  review  be  undertaken  of  available  data 
from  laboratory  and  field  studies  dealing  specifically  with  sediment  effects 
on  estuarine  biota  of  the  harbor  and  nearshore  habitat. 
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B«£or«  implementing  the  extension  of  the  discharge  pipeline  (under 
Alternative  #3),  the  Corps  should  assure  that  a  survey  to  determine  the 
specific  plant  and  animal  populations  that  may  be  impacted  should  be 
undertaken.  It  should  include  evaluation  of  the  affected  beach  as  a  nesting 
resource  for  avian  fauna  and  potential  haul  out  sites  for  marine  mammals. 

Also  it  is  recommended  that  impacts  associated  with  the  maintenance  of 
the  extended  discharge  pipeline  be  identified  and  assessed.  The  same  would  be 
required  for  the  permanent  anchor /connect ion  site  at  Black's  Point.  Both 
short-  and  long-term  impacts  would  need  to  be  considered. 

Further  information  concerning  the  distribution  and  abundance  of 
Necomb's  littorine  snail  is  needed  before  the  Service  will  be  able  to  judge 
the  significance  of  the  proposed  project  alternatives  on  its  well-beings. 

We  estimate  that  it  will  require  12  biologist  days  to  obtain  the 
necessary  field  data  on  the  sea  otter.  Brown  pelican  and  snowy  plover,  and  to 
further  research  the  vulnerability  of  Newcomb's  littorine  snail. 

Table  6  contains  a  list  of  tasks  and  associated  costs  which  the  Service 
may  provide  in  further  assistance  with  the  project.  An  additional  33 
biologist  days  would  be  needed  to  obtain  and  analyze  additional  data  and  to 
write  a  report.  The  cost  for  these  services  would  be  approximately  $15,000. 

The  Service  appreciates  the  opportunity  to  review  and  comment  on  the 
proposed  study  and  to  provide  this  planning  aid.  In  order  to  expedite  Service 
review,  please  direct  all  future  correspondence  regarding  this  project  to  the 
Laguna  Niguel  Field  Station.  Should  you  require  additional  information 
regarding  this  matter,  please  contact  Mr.  John  Bradley  of  my  staff  at  the 
letterhead  address  or  (714)  643-4270. 


Sincerely, 


Brooks  Harper 
Office  Supervisor 


Attachment:  1)  References  Cited  and  Used  in  Planning  Aid  Letter  (5  pp) 

2)  List  of  Endangered  and  Threatened  Species  and  Candidate 
Species  That  May  Occur  in  the  Area  of  the  Santa  Cruz 
Harbor  Shoaling  Project,  Santa  Cruz,  California  (2  pp) 


49 


18 


TABLE  6 

BSS  DESCRIPTION  ^  COSTS 


tegfillPCion  Biologist 

Days 


1.  Obtain  datailad  Information  with  raspeet  to  use  10 

of  harbor  area  by  California  sea  otter,  California 
brown  pelican,  and  Western  snowy  plover.  Includes 
biotic  sxirvey  of  shoreline  affected  by  proposed 
extension  of  discharge  pipeline. 

2.  Review  of  available  laboratory  and  field  data  with  5 
respect  to  sediment  effects  on  intertidal  and  near¬ 
shore  subtidal  biota. 

3.  Obtain  additional  information  on  Newcomb's  littorine  3 
snail  and  further  evaluate  potential  project  impacts 

on  t^e  animal. 

4.  Perform  sxurvey  of  permanent  anehor/connection  site  at  2 
Black's  Point. 

5.  Perform  data  analysis  and  evaliMition.  7 

6.  Write  report.  6 


Total  Biologist  Days  33 

7.  Total  coats:  (@  $457.00  per  day)  $15,081 
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LIST  OF  ENDANGERED  AND  THREATENED’  SPECIES  AND  CANDIDATE^  SPECIES 
THAT  MAY  OCCUR  IN  THE  AREA  OF  THE  SANTA  CRUZ  SHOALING  fROJECT 

SANTA  CRUZ.  CALIFORNIA 


LISTEP  SPECIES 

UflBBftl 

Scallar's  s««  lion 
Guadaloup*  fur  seal 
Southern  sea  otter 
Gray  whale 
Blue  whale 
Huopback  whale 

Ucd 

Brown  pelican 
California  least  tern 
Short* tailed  albatross 
Peregrine  falcon 


(T) 

Aretocephalus  gowg^pdl 

(T) 

Enhydra  lucris  nerais 

(T) 

Eschrichtlus 

(E) 

Balaanoptera  nwggalia 

(E) 

Magaotera  ngvaganEliag 

(E) 

Pelecanus  occidantalis 

(E) 

Sterna  albtgrons 

(E) 

Dtomedea  alba.ciaa 

(E) 

Falco  oereerlnus  anacum 

(E) 

’Leefidi  IndiaTed  md  Huftewd  WUdUf*  md  Plants 

(C)  a  IndHTed 

(t)  a  Tfirwtenad 

(CM)  a  oenotee  ttiat  "critical  habitat*  haa  baan  daaignatad. 

(S/A)  a  Oanetaa  that  daaignatad  taxon  mm  liatad  undar  tieilarity  of  appaaranca  provisions  of  tha 

tndanearad  SpMlM  Act. 

^aaandt  Candldata  Wltdllfa  and  Plants 

(PT)t  Tax  alraodir  prcpMsd  to  listed  as  thraatanad 

(1) :  Catasory  "1*  candidate  for  Uatins;  taxa  for  Mhich  tha  Fish  and  wildlife  Service  (Service)  has 

subatantlal  inforaatlon  to  support  listlnp  aa  thrMtoned  or  endangered. 

(2) ]  Category  "2"  candidate  for  listing;  taxa  that  eay  warrant  listing  but  for  which  substantial 

infereaClon  to  support  a  propMSd  rule  is  lacking. 

(3) t  Taxa  that  are  not  eurrontly  being  censidarad  for  listing  as  threatened  or  endangered: 

(3a>t  taxa  for  idileh  tha  Sarvlca  hM  parsuMiva  avldanca  of  axrinction.  However,  any  such 
taxan  is  eartain  to  gat  high  priority  for  listing  if  rodlscovered. 

(3b)i  taxa  that  currently  do  not  Mat  tha  Act's  definition  of  "spaciM".  Any  such  taxon 
could  be  raavaluatod  in  tha  future  m  a  result  of  subaapuant  research. 

(3e)i  taxa  that  apparently  Mra  coMSon  than  previously  thought  and  thus  not  undar  current 
conaldaratlon  for  listing  m  thrMtanad  or  endangered. 
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CANDIDATE  SPECIES 
Bird 

Western  snowy  plover 
Marbled  murrelet 

Fish 

Tidewater  goby 

Snails 

Newcomb's  llttorine  snail 


Charadrlus  nj,vo?us  (FT) 

Brachvramphus  marmblTqEaS  (C2) 


Eucveiogoblus  newberrvl  (C2) 


Aleamorda  newcomblana 


(C2) 
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RrtI  pi? 

The  Problems:  How  Coaling  Aff^s  Harbor  Users  Under 
The  Current  Dredging  System 

A  Keeping  The  Harbor  Open  In  Adverse  Weather 
B.  Depth  of  the  Harbor  Channel 
C  Wave  Conditions 
D.  General  Safety 
E  E)q3ense  of  the  Current  System 

1.  Costs 

2.  Loss  of  Income 


MD  Pl17 

Possible  Alternatives 

A  No  Action  Atemative 
B.  Seal  East  and/or  West  Jetty 

C  Extension  of  Existing  Dredge  Discharge  Pipe  Toward's  Black  Point 
D.  Sand  Trap  in  the  Harbor  Channel 

E  Annual  Dredging  in  Front  erf  The  Harbor  Channel:  Hopper  Dredge 
F.  Fixed  and  Mobile  Jet  Bypassing  Systems 
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INTRODUCnON 

This  report  is  based  on  25  in-depth  interviews  and  several  more  general 
conversations  with  individuals^  organizations  and  businesses  that  use  the  harbor, 
are  affected  by  the  harbor,  and  have  participated  in  research  and  planning  for  the 
harbor.  The  study  was  carried  out  over  a  two  and  a  half  month  period  (mid- 
January  throu^  late  March)  in  1992.  The  interviews  lasted  between  20  and  150 
minutes,  with  an  average  duration  of  approximately  45  minutes.  Most  interviews 
were  carried  out  at  the  interviewees'  worksites,  though  a  few  were  held  at  a 
restaurant  in  the  haibor  and  over  the  telephone.  The  participants  in  the  study  were 
chosen  based  on  recommendations  from  the  Port  District  office,  as  well  as  from  the 
harbor  users.  (Throughout  this  report,  I  will  refer  to  the  people  who  participated  in 
the  study  as  "harbor  users"  or  simply  "users,"  except  where  distinctions  among 
them  are  relevant.) 

More  than  two-thirds  of  the  participants  in  the  study  have  been  involved 
with  the  harbor  in  one  form  or  another  for  more  than  10  years.  Thus,  the  majority 
of  them  have  watched  the  harbor  struggle  with  effects  of  shoaling  in  the  harbor  for 
many  years,  and  in  some  cases,  since  the  harbor  was  built  in  1963.  Some  of  the 
more  recent  arrivals  to  the  Santa  Cruz  harbor  have  experienced  shoaling  problems 
at  other  harbors  which  they  used  for  comparisons  during  the  interviews. 

The  interviews  focused  on  the  how  haibor  users  are  affected  by  shoaling  in 
terms  of  personal  costs,  safety  and  convenience,  how  the  current  dredging  operation 
is  perceived,  and  how  the  seven  possible  alternatives  presently  being  researched  by 
the  Corps  of  Engineers  might  reduce  shoaling  and/or  increase  efficiency  of  the 
current  dredging  operation.  The  primary  findings  of  the  study  are  that  most  harbor 
users  are  inconvenienced,  and  many  are  negatively  impacted  financrially  by  the 
effecrts  of  shoaling  in  the  harbor  mouth  and  channel.  However,  there  is  no 


2 


cxmsensus  about  whether  and  how  the  shoaling  problems  might  be  addressed  most 
effectively. 

Many  of  the  individuals  interviewed  use  the  harbor  in  more  than  one 
capacity.  While  they  may  have  been  representing  a  particular  organization,  they 
often  also  represented  their  own  personal  opinion  as  individual  boaters.  For 
example,  a  Port  District  Commissioner  was  interviewed  primarily  as  the  president 
of  a  property  owners  association,  but  clearly  also  was  representing  a  Port  District 
position  as  well  Another  common  situation  is  when  a  company  provides  services 
for  two  sectors  of  the  harbor  community  which  are  affected  differently  by  shoaling 
eg,  one  company  had  both  a  bait  and  tackle  business  and  a  charter  boat  business. 

The  kinds  of  harbor  users  interviewed  in  this  study  can  be  loosely  categorized, 
however  it  is  important  to  note  that  there  was  a  wide  range  of  opinion  within  each 
category  regarding  the  current  dredging  system,  the  impact  of  shoaling  and  the 
proposed  alternatives.  Therefore,  although  I  will  generally  describe  the  main 
concerns  of  each  class  of  users  below,  my  discussion  will  be  organized  around  the 
problems  caused  by  shoaling  rather  than  around  the  different  classes  of  harbor  users. 


The  Classes  of  Usefs  and  Their  Rimaiy  Gonoems 
A.  The  Fort  District 

This  includes;  the  harbormaster,  port  commissioners,  former  port 
commissioners  and  the  Coast  Guard  Auxiliary.  The  Port  District  class  represents 
over  100  harbor  users:  the  Port  District  itself  employs  approximately  35  people,  10-15 
of  whom  woric  part-time;  there  are  regularly  five  Port  Commissioners  in  office  who 
often  serve  multiple  four-year  terms;  and  the  Coast  Guard  Auxiliary  has  up  to  62 
people  involved  in  the  two  flotillas  it  operates. 

The  primary  concern  of  the  Port  District  is  to  maintain  the  harbor  in  a  safe, 
usable  manner  for  all  boaters  at  the  lowest  cost  possible. 
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BL  KcsiJMiaiils. 

This  includes  three  restaurants  and  one  food  stand  located  in  the  harbor 
complex,  and  represents  approximately  200  employees,  and  thousands  of  customers 
who  are  regular  haibor  users  and  tourists.  The  largest  restaurant  employs  175 
people,  of  whom  half  woiic  part-time;  one  of  the  smaller  restaurants  employs 
approximately  7  people,  with  seasonal  fluctuation. 

The  main  concern  of  the  restaurants  is  to  keep  the  general  activity  level  in 
the  haibor  area  high,  so  as  to  keep  people  coming  into  the  restaurants.  The  most 
effective  method  of  attaining  this  activity  level  is  keeping  the  harbor  open.  A  few 
harbor  users  suggested  that  restaurants  and  other  food  services  in  the  area 
surrounding  the  harbor  are  similarly  affected  by  the  activity  level  in  the  harbor. 
Likewise,  I  would  guess  that  other  businesses  in  the  harbor,  such  as  those  selling 
bathing  suits  and  clothing  might  have  similar  concerns  about  keeping  the  activity 
level  in  the  harbor  high,  though  none  of  these  businesses  were  interviewed  for  the 
study. 


These  include  businesses  located  in  the  harbor  complex  that  offer  supplies 
and  equipment  rentals  to  sport/ recreational  and  commercial  boaters.  The  number 
of  employees  ranges  from  2  to  14,  and  the  estimated  (by  business  owners)  number  of 
customers  annually  ranged  from  4(K]  to  250,000. 

The  primary  concern  of  these  businesses  is  the  same  as  their  customers',  ie. 
keeping  the  harbor  open  and  safe  for  all  boaters,  including  those  who  are  less 
experienced  or  skillful. 
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D.  Commeicial  Boaters 

These  indude  fishermen,  charter  boat  owners  and  researchers.  There  are 
more  than  70  commerdal  fishermen  or  as  many  as  160  (according  to  the 
Conrimerdal  Fisherman's  Assodation  and  the  Port  District  respectively),  and 
approximately  6  charter  and  research  companies  operating  primarily  (though  not 
always  exdusively)  out  of  the  Santa  Cruz  Harbor.  Most  of  the  charter  boat 
companies  carry  49  passengers  per  trip,  and  make  hundreds  of  trips  annually. 

The  primary  concern  of  commerdal  boaters  is  to  keep  the  harbor  open  and 
passable  on  a  twenty-four  hour  basis  throughout  the  year,  (and  espedally  during  the 
fishing  seasons). 


E.  Edocatianal  and  Recreaiianal  BoateRL 

These  indude  clubs.  University  of  California  programs,  as  well  as  individual 
boaters  and  sport  fishermen.  Qub  memberships.  Yacht  and  Rowing  are 
respectively  approximately  500  and  70.  The  UCSC  programs,  sailing  and  marine 
science  research,  involve  more  than  1200  people  annually. 

The  main  concern  of  educational  and  recreational  boaters  is  to  maintain  safe, 
reliable  access  to  the  harbor  and  bay.  (See  Appendix  I. ) 

F.  Afltetcd  R/cprcscnt^tives  from  the  Su/rounding  Area. 

These  indude  individual  and  commercial  property  owners  East  and  West  of 
the  harbor.  The  property  owners  East  of  the  Harbor  represented  in  this  study  are  the 
47  members  of  an  assodation  of  people  who  own  property  on  the  coast  line  between 
the  harbor  and  the  dty  of  Capitola.  Those  West  of  the  harbor  who  are  represented 
in  this  study  are  200-250  members  of  the  Seabright  Neighborhood  Assodation,  and 
the  Seabright  Corporation  which  owns  the  Santa  Cruz  Boardwalk  next  to  the  Santa 
Cruz  dty  beach. 
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The  pressing  concern  of  property  owners  East  (downcoast)  of  the  harbor  is  to 
keep  sand  bypassing  the  harbor,  i.e.  moving  downcoast,  and  not  stopping  either  west 
of  the  harbor  or  in  the  harbor  itself.  They  are  concerned  because  the  cliffe  on  which 
their  houses  sit  have  been  eroding  at  what  they  claim  is  an  "unnaturally  fast"  pace 
since  the  harbor  was  built  (See  Appendix  11.)  Property  owners  west  of  the  harbor  do 
not  have  complaints  or  concerns  (and  some  are  enthusiastic)  about  the  build-up  of 
sand  on  the  beaches  West  of  the  harbor. 

According  to  the  Port  District  there  is  a  total  of  960  floating  slips  and  275  dry 
dock  spaces  in  the  harbor.  The  harbormaster  reported  that  while  approximately 
40%  of  the  boats  in  the  harbor  slips  are  power  operated  and  60%  are  sailboats,  the 
percentage  of  power  boats  is  slowly  increasing  The  last  count  of  slip  distribution 
among  different  kinds  of  boats  was  carried  ptrt  by  the  Port  District  approximately 
five  years  ago.  At  that  time,  the  averagie  boat  size  was  27  or  28'.  The  size  slips  vaiy 
from  20"  to  60'  with  the  largest  number  of  slips  in  the  30’  and  40'  categories  (314  -  30* 
slips  and  129  40'  slips).  The  distribution  of  types  of  boats  in  the  slips  was: 
Commercial  vessels  (17.70%)^ 

- 160  fishing  boats 

-  6  large  scale  charter  boats  (over  6  person  capacity) 

-  4  small  scale  charter  boats  (6  person  capacity) 

Edncatianal  (UCSQ  vessels  C1M%) 

-  5  large  boats  (sailing  and  research) 

-  30  small  boats  (kayaks  and  row  boats) 


^The  peirentages  for  the  kinds  of  boats  are  calculated  by  the  author  based  on  the  numbers  provided  by 
the  harbormaster  for  the  total  slips  and  each  category  of  slip  users. 


Lmr  Enforeement  C41%) 

-  2  police 

- 1  CaUfomia  State  Lifeguards 

-  1  Coast  Guard  (dtiring  the  summer  months) 

Ottwr(7822%) 


-  751  remaining  slips  filled  by  independent  recreational  users 


The  current  dredging  operation,  which  began  with  the  acquisition  of  the 
Seabright  dredge  by  the  Port  District  in  1986,  is  overwhelmingly  viewed  by  harbor 
users  across  classes  (who  had  experience  in  the  harbor  prior  to  1986)  as  a  profound 
improvement  over  any  past  attempts  to  address  the  shoaling  problems  and  keep  the 
harbor  open  year-round.  Participants  in  this  study  who  had  used  the  harbor  for 
more  than  six  years  had  at  least  one  story,  and  sometimes  several  stories,  about  the 
poor  results  of  past  efforts  to  keep  the  harbor  open.  All  agreed  that  the  harbor  is 
open  and  usable  on  a  much  more  reliable  basis  than  prior  to  the  acquisition  of  the 
Seabright. 

While  the  current  dredging  system  has  vastly  improved  conditions  in  the 
harbor,  there  remains  a  low  level  of  enthusiasm  among  many  harbor  users.  These 
harbor  users  seemed  to  think  that  it  was  unlikely  that  any  significant  advance  could 
be  made  in  the  harbor's  continual  strug^e  against  shoaling.  Many  openly  stated 
that  they  thought  the  harbor  was  built  in  a  bad  location,  and  that  the  Harbor’s 
potential  to  be  open  and  safe  all  the  time  was  minimal.  A  few  people  said  they  did 
not  believe  that  a  safe  harbor  was  possible  anywhere,  let  alone  at  Santa  Cruz.  The 
primary  reasons  given  for  low  enthusiasm  for  the  current  system  were:  (1)  Some 
believed  that  drought  conditions  since  the  acquisition  of  the  Seabright  had 
prevented  a  "true"  test  of  the  system's  ability  to  handle  the  shoaling  when  there  are 
severe  winter  storms,  and  shoaling  is  at  its  worst.  (2)  The  harbor  is  still  not  open  or 
the  entrance  safely  and  easily  passable  365  days  a  year.  Problems  include  loss  of 
income  and  inconvenience  due  to  shallowness  and  narrowness  of  channel  and 
waves  breaking  across  the  entrance.  (3)  The  cost  is  extremely  high,  and  individual 
users  are  affected  through  rising  slip,  launch  and  parking  fees.  (4)  Some  people 
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believe  that  the  shoaling  problem  will  continue  to  worsen.  (i.e,  the  West  beach  will 
continue  to  grow)  and  that  this  dredging  operation  is  therefore  not  a  satisfactory 
long-term  solution. 

A.  Keeping  The  HartiorGlien  in  AdvoseWeaUier. 

Harbor  users  discussed  the  limited  ability  to  keep  the  harbor  open  in  adverse 
weather  primarily  in  terms  of  limits  on  the  Seabright  dredge  to  operate  during 
stormy  weather  --  the  exact  time  when  it  is  "most  needed."  Several  harbor  users 
argued  that  because  enormous  amounts  of  sand  are  broug|it  into  the  harbor  during 
storms,  the  harbor  needs  a  system  that  can  function  effectively  draring  and/or 
immediately  following  storms.  The  Seabright  dredge  cannot  function  at  these  times 
because  it  is  unsafe  for  the  dredge  operators  and  the  dredging  equipment. 

Two  harbor  users  suggested  hiring  non-union  labor  in  order  to  increase 
flexibility  in  dredging  schedules  and  reduce  dredging  costs.  They  argued  that  the 
dredge  does  not  operate  at  the  triost  needed  times  because  the  union  contract  makes 
hiring  dredge  operators  for  overtime  too  expensive.  Other  harbor  users  suggested 
that  hiring  non-union  labor  was  an  impractical  alternative  because  they  claimed 
that  qualified  dredge  operators  who  are  not  unionized  are  not  available  in  the  Santa 
Cruz  area.  Whether  the  union  increases  dredging  expenses,  or  whether  hiring  non¬ 
union  labor  is  feasible  in  Santa  Cruz  is  unclear.  It  is  clear,  however,  that  overtime 
salaries  for  dredge  operators  are  higher  than  the  Port  EMstrict  is  usually  willing  to 
pay.  Therefore,  dredging  is  sometimes  delayed  for  a  few  days  until  dredge  operators 
come  back  to  work  according  to  their  usual  schedule.  Adverse  weather  conditions 
and  the  high  cost  of  overtime  dredging  prevent  prompt  action  to  keep  the  harbor 
channel  open  365  days  a  year.  Thus,  there  are  days  when  the  weather  has  cleared, 
but  the  channel  is  still  not  passable  for  some  boaters. 
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BL  Dqiih  of  the  Hnbar  Channri 

To  say  "the  harbor  is  open"  is  a  relative  statement.  The  entrance  to  the 
harbor  may  be  "offidatly"  open  when  for  various  reasons  some  boats  may  not  be 
able  to  pass  throu^  the  channel.  The  depth  of  the  harbor  channel  impacts  on 
harbor  users  depending  on  the  depth  of  the  boat's  draw  and  the  time  of  day  (in 
relation  to  the  tide)  that  the  boater  needs  access  to  the  bay. 

The  draw  is  the  depth  below  water  the  boat  sits  when  floating.  The  depth  of 
the  draw  does  not  correlate  directly  to  the  size  of  the  boat;  some  large  boats  have 
shallow  draws,  as  do  small  boats  such  as  kayaks  and  row  boats.  Motor  boats  tend  to 
have  shallower  draws  than  sailboats.  Thus,  large  and  medium  sized  boats  that  have 
deep  draws  are  most  affected  by  the  shallowness  in  the  harbor  channel. 

Some  boaters  may  have  no  trouble  leaving  the  harbor  at  high  tide,  but  may 
not  be  able  to  get  back  into  the  harbor  several  hours  later  when  it  is  low  tide.  Thus, 
boating  expeditions  need  to  be  carefully  timed  and  limited  according  to  the  tide 
schedule.  Boaters  most  affected  by  the  shallowness  of  the  diannel  during  low  tides 
are  boaters  who  need  to  stay  out  in  the  bay  for  long  periods  of  time,  generally 
fishermen  and  charter  boaters. 

The  shallowness  of  the  harbor  channel  which  is  caused  by  shoaling  seems  to 
most  negatively  impact  boaters  who  own  boats  with  deep  draws,  and  who  need 
twenty-four  hour  access  to  the  channel  regardless  of  the  tides.  That  is,  charter  boat 
companies  and  fishermen  who  have  boats  with  deep  draws  are  the  primary  users 
affected  by  the  shallowness  of  the  harbor.  They  must  be  able  to  make  both  advance 
commitments  and  spontaneous  decisions,  to  leave  and  return  to  the  harbor  in  order 
to  maintain  their  businesses.  Shallowness  in  the  harbor  channel  limits  the  number 
of  hours,  and  therefore  the  effectiveness  and  the  earning  power  of  both  fishermen 
and  charter  boat  companies. 
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Furthermore,  acxording  to  some  harbor  users,  shallow  conditions  contribute 
to  the  narrowing  of  the  harbor  channel  which  creates  unsafe  conditions  for  all 
boaters.  The  narrowness  of  the  channel  in  combination  with  the  presence  of  the 
dredge  leaves  little  room  for  regular  traffic  to  pass  through  the  channel.  A  couple 
of  harbor  users  also  reported  minor  accidents  in  which  the  bottom  of  a  boat  hit  the 
dredge  pipeline.  It  may  have  been  possible  to  avoid  these  accidents  if  the  dredge 
operators  had  made  clear  where  the  pipeline  was,  however,  the  shallowness  of  the 
channel  may  have  made  it  impossible  to  avoid. 


C.  Wawe  Concitkins 

The  breaking  of  waves  across  the  harbor  entrance  was  a  serious  concern  for 
most  of  the  boaters  participating  in  this  study.  Some  users  were  careful  to  make 
explicit  the  relationship  between  the  shallowness  of  the  channel  and  the  resulting 
wave  conditions.  (Others  were  content  to  discuss  the  two  problems,  channel  depth 
and  waves,  separately.) 

A  common  perspective  among  harbor  users  interviewed  in  this  study  was 
that  the  wave  conditions  were  not  as  bad  as  they  had  been  before  the  acquisition  of 
the  Seabright  dredge.  However,  the  stories  many  people  told  about  being  caught  in 
the  waves  referred  to  incidents  that  occurred  after,  as  well  as  before,  the  Seabright 
was  acquired.  Most  of  the  stories  reported  incidents  in  which  boaters  lost  control, 
and  almost  had  very  serious  accidents-  such  as,  hitting  the  East  jetty,  capsizing, 
running  up  on  the  beach  East  of  the  East  jetty,  etc  While  the  harbormaster  reported 
that  since  the  early  1980s,  no  fatalities  have  occurred  in  the  harbor  or  harbor  mouth, 
many  other  harbor  users  told  stories  of  watching  accidents,  including  fatal  accidents 
occur  in  the  mouth  of  the  harbor.  The  recounting  of  these  accidents,  whether 
factual  or  exaggerated,  seems  to  demonstrate  current  trepidations  about  the  harbor 
^cperienced  by  some  of  its  users.  The  current  trepidations  also  were  expressed 
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directly  in  accounts  of  the  many  days  on  which  the  waves  break  half,  three-quarters, 
or  all-the-way  across  the  harbor  entrance.  According  to  many  users  interviewed,  it 
is  still  at  times,  an  intimidating  harbor  entrance  because  of  the  waves.  It  is  often 
difficult  to  navigate,  and  for  some  boats,  either  impossible  to  cross,  or  not  worth  the 
risk  of  crossing  when  the  waves  are  breaking. 

Many  harbor  users  agreed  that  the  wave  conditions  create  an  unsafe 
environment  which  is  most  hazardous  to  inexperienced  or  unskilled  boaters,  and 
people  unfamiliar  with  the  Santa  Cruz  harbor.  Several  harbor  users  are  convinced 
that  "once  you  know  the  harbor,"  it  becomes  much  easier  to  maneuver  even  when 
waves  are  breaking  all-the-way  across  the  mouth,  and  therefore  becomes  safer.  One 
user  suggested  that  instead  of  spending  more  money  on  dredging,  that  money 
should  be  used  for  boater  education  for  everyone  who  uses  the  harbor.  There  is  a 
safe  way  to  leave  and  enter  the  harbor,  he  argued,  but  the  problem  is  that  many 
people  who  use  the  harbor  just  do  not  know  it.  However,  it  might  be  unreasonable 
to  expect  to  educate  the  large  percentage  of  people  who  are  transient  boaters  and 
tourists  who  may  use  the  harbor  only  once  or  only  occasionally. 

Furthermore,  the  harbor's  role  as  a  Port  of  Refuge^  is  difficult  to  adequately 
fulfill  due  to  the  wave  action.  The  times  when  boaters  would  be  seeking  refuge  (e.g. 
stormy  weather)  are  likely  to  be  the  times  when  the  entrance  to  the  harbor  is  least 
safe,  i.e.  when  waves  are  breaking  across  the  entrance.  At  the  time  they  are  looking 
for  refuge,  there  will  be  no  time  for  boater  education. 

Businesses  supplying  to  sport  fishermen  who  use  their  own  or  rent  small 
boats,  and  businesses  renting  small  boats  claim  that  their  income  is  negatively 
affected  by  wave  conditions  which  limit  easy,  safe  access  to  the  bay.  While  there 

^The  Port  of  Santa  Caiz  was  intended  to  serve  as  a  Port  of  Refuge  according  to  Congressional  House 
Document  357  (p.l5  Art.  27C),  1958.  It  is  therefore  supposed  to  function  (and  according  to  the  Port 
District  does  function)  as  a  safe  haven  for  boats  in  the  Monterey  Bay  that  are  caught  in  stormy  weather 
or  are  for  some  other  reason  in  urgent  need  of  returning  to  land. 
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does  not  seem  to  be  any  shortage  of  people  interested  in  using  the  harbor,  as 
demonstrated  by  the  long  waiting  lists  for  slips,  a  common  speculation  by  business 
owners  in  the  harbor  is  that  their  business  might  increase  if  conditions  in  the  harbor 
were  safer.  One  business  that  rents  small  boats  currently  refuses  to  rent  to 
inexperienced  boaters  because  it  cannot  afford  the  liability  risks.  Although  renters 
sign  a  release  form,  the  company  is  required  to  report  to  its  insurance  company  all 
accidents  (e.g.  cutting  a  finger  or  falling  into  the  water)  that  occur  while  using  the 
rental  boats.  The  owner  suspects  that  the  reporting  of  such  incidents  contributes  to 
the  rising  cost  of  liability  insurance.  Furthermore,  the  bad  publicity  that  could  result 
for  the  company  if  accidents  occur  while  renters  are  using  their  boats  is  not  worth 
the  risk  of  renting  when  conditions  may  be  unsafe. 

The  boaters  least  affected  by  the  rough  wave  conditions  are  larger  motor 
boaters  who  can  sometimes  drive  through  between  the  waves  at  higher  speeds  than 
sailboats.  However,  given  the  narrowness  of  the  channel,  and  the  precise  timing 
needed  to  accomplish  this,  it  is  not  a  safe  or  reliable  option.  In  addition,  the  wakes 
created  by  motor  boats  make  the  water  even  more  rough  and  difficult  for  smaller 
boats  to  handle. 

Commercial  fishermen  and  charter  companies  who  use  the  harbor  at  night 
are  especially  affected  by  the  wave  conditions.  In  order  to  safely  leave  and  enter  the 
harbor  when  the  waves  are  breaking  across  the  entrance,  pilots  must  be  able  to  see 
the  waves  so  they  can  time  their  entrance  between  breaks.  The  lack  of  vision  at 
night  creates  especially  hazardous  conditions. 

An  additional,  occasional  hazard  is  surfers.  These  wave  conditions  are 
attractive  to  surfers,  who  although  it  is  illegal,  occasionally  surf  in  front  of  the 
harbor  entrance,  making  it  extremely  dangerous  both  for  the  surfers  and  for  boaters 
who  are  not  able  to  see  them  easily. 
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DL  Geneial  Safely 

While  all  users  see  vast  improvement  in  the  ability  for  the  harbor  to  stay 
open  most  days  throu^out  the  year,  many  are  still  dissatisfied  with  the  condition 
in  which  the  harbor  is  maintained. 

The  shallowness  of  the  hartaor,  and  the  associated  narrowing  of  the  channel 
create  situations  with  little  or  no  room  for  error.  This  means  that  boaters  must  rely 
on  their  own  skill  and  the  skill  of  other  boaters  in  the  channel.  This  is  a  serious 
risk,  because  as  explained  above,  many  boaters  are  either  unskilled,  or  unfamiliar 
with  the  idiosyncrasies  of  the  Santa  Cruz  harbor.  There  is  a  relatively  safe  way  to 
enter  the  harbor  in  rough  conditions,  but  not  everyone  who  uses  the  harbor  knows 
it. 

For  charter  boats  and  businesses  that  rent  boats,  the  general  safety  concerns  in 
the  harbor  are  especially  problematic  because  of  the  liability  risks  and  the  possibility 
of  bad  publicity  explained  above  (page  12). 

E  Esqiense  of  Cment  System 
IlCoOs 

The  most  obvious  and  calculable  costs  of  shoaling  are  experienced  by  the  Port 
District.  The  Dislnct  passes  on  these  costs  directly  to  harbor  users  in  the  form  of 
rising  slip,  launch  and  parking  fees.  The  total  cost  of  the  current  dredging  operation 
is  estimated  by  the  Port  District  at  $600,000  annually.  This  includes  the  direct 
expense  of  operating  the  dredge,  liability  insurance  premiums  and  output  of  Port 
district  staff  (the  harbormaster  estimates  that  25%  of  his  time  and.  10%  of  several 
additional  staff  members'  time  is  spent  on  dredging  related  activities).  The  impact 
of  the  shoaling  problems  is  especially  daunting  at  this  time  because  of  the  Port 
District's  loss  of  income  from  property  taxes  (10%  of  current  Port  budget)  over  the 
next  five  years.  (It  is  being  phased  out  until  1997  when  the  Port  District  will  receive 


14 


no  income  from  the  dty  of  Santa  Cruz  tax  base).  Many  harbor  users  commented  on 
the  fact  that  Santa  Cruz  harbor  is  much  more  expensive  than  neighboring  harbors 
such  as  Moss  Landing  and  Half  Moon  Bay.  Furthermore,  several  of  the  harbor  users 
said  they  expect  the  cost  of  the  dredge  operation  to  continually  increase.  Leaving 
aside  inflation  as  a  conhlbutor  to  increasing,  costs,  the  shoaling  problem  is  expected 
to  worsen  if  the  beach  West  of  the  West  jetty  continues  to  grow  as  these  harbor  users 
anticipate. 


Z.  Iisssof  Inooaie 

Businesses  in  the  harbor  agreed  that  maintaining  a  high  general  activity 
level  in  the  harbor  is  vitally  important  to  their  survival.  When  the  harbor  is  closed, 
*or  unsafe  to  vise  easily,  the  general  activity  level  declines.  Some  businesses  serving 
boaters  and  potential  boaters  believe,  that  while  not  measurable,  the  issue  of  safety 
in  the  harbor  is  possibly  a  psychological  factor  which  intimidates  people,  and  keeps  a 
certain  number  of  people  away  from  the  harbor  who  otherwise  might  use  it.  While 
it  was  not  possible  to  assess  the  psychological  factor  as  a  direct  loss  in  income  in  this 
study,  it  might  be  considered  a  loss  in  potential  income.^ 

Only  some  businesses  and  commercial  boaters  were  able  to  provide  rough 
estimates  of  financial  losses  due  to  shoaling  in  the  harbor.  These  figures  were 
calculated  by  harbor  users  according  to  their  income  schedules,  i.e.  annually,  per  day, 
per  weekend.  The  number  of  days  and  weekends  that  they  are  affected  varies  each 
year  partly  in  conjunction  with  stormy  weather,  and  thus  it  is  difficult  to  translate 
them  into  annual  figures  and  come  up  with  a  total  annual  loss.  Therefore,  the  data 


3  I  believe  that  in  order  to  assess  the  direct  loss  in  income  due  to  conditions  in  the  harbor  that 
discouraged  people  from  ising  the  harbor,  one  would  need  to  calculate  the  number  of  people  who  do  not 
use  the  harbor  who  would  use  it  if  they  believed  it  was  safe,  and  multiply  it  by  the  amount  of  income 
each  of  these  non-harbor  users  would  generate  for  businesses  in  the  harbor  and  the  Port  District  Such 
an  assessment  was  beyond  the  scope  of  this  study. 
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below  should  function  as  general  information  and  should  be  regarded  as  rough 
estimates. 

-  Boat  supply  and  charter  company:  $20-  $10,000  per  weekend  depending  on  wave 
conditions 

-  Restaurant:  10%  of  winter  business 

-  Port  District:  annually 

l.Launch  ramp  fees:  $22,000 
Z  Transient  Boater  Guest  Berthing:  $5600-$7000 

3.  Parking  Fees  -  $4000-$5000 

4.  Fuel  sales  -$10,000  gross 

5.  Personnel  Time  -  $25,000 

6.  Dredging  -  $485,000 

-  Fisherman:  $600  per  day 

-  Fisherman:  $2000  per  day  (variation  in  fishermen’s  losses  depends  on  size  of  boat 
and  whether  they  cannot  go  out  at  all,  or  must  return  early  because  of  the  tides) 

-  Charter  company  $3,000-$3,500  per  day  (when  trips  must  be  cancelled) 

-  Charter  company:  $1800- $2500  per  day  (when  trips  must  be  cancelled) 

-  Property  owners  East  of  the  harbor  tens  of  thousands  of  dollars  annually. 

Several  additional  harbor  users  said  they  definitely  thought  their  income  was 
negatively  affected,  but  were  unable  to  estimate  their  losses.  One  business  owner 
noted  the  problems  of  slip  rents  and  parking  fees  continuously  rising  (to  meet  the 
dredging  costs)  as  potentially  impacting  negatively  on  the  activity  in  the  harbor,  and 
thus  on  his  business. 

Approximately  30%  of  participants  in  the  study  said  that  the  shoaling  did  hot 
have  any  financial  impact,  or  had  only  minor,  inestimable  impacts  on  their  use  of 


the  harbor.  Many  of  these  were  recreational  and  educational  users,  e.g.  dub 
members.  A  few  were  business  owners. 

The  dangerovts  conditions  in  the  harbor  did  not  significantly  increase  boat 
repair  costs  for  any  users  participating  in  the  study. 


In  discussing  the  proposed  alternatives  with  harbor  users,  many  people  were 
reluctant  to  comment  on  particular  options  because  they  felt  unqualified  to  judge. 
That  is>  they  did  not  know  enough  about  shoaling  or  the  particular  alternatives 
proposed  to  comment  on  how  a  particular  system  might  work.  Thus,  approximately 
one-third  of  all  participants  in  the  study  did  not  give  an  opinion  for  each  option. 
Some  of  those  who  did  not  give  an  opinion  said  ^et  the  experts  decide,"  or 
suggested  modeling  the  various  alternatives  on  a  computer  before  hying  any  option 
to  really  see  how  they  would  work. 

On  the  other  hand,  many  people  were  anxious  to  give  their  opinions,  and 
had  veiy  strong  feelings  for  and  against  particular  options.  In  addition  to  the 
options  the  Corps  is  considering,  several  people  gave  other  suggestions  which  will 
be  discussed  below. 

Within  each  category  of  harbor  users  there  was  conflicting  opinion.  For 
example,  the  President  of  the  fishermen’s  association  believed  that  the  current 
system  is  unsatisfactory  and  needs  substantial  improvement.  However,  two 
individual  fishermen  who  were  interviewed  were  satisfied  with  the  dredging 
operations  as  it  is.  There  was  no  discemable  pattern  of  association  between  a 
particular  class  of  users  and  a  particular  alternative  based  on  the  data  gathered  in 
this  study. 

A.  No  Action  Aitemative 

As  discussed  above,  the  current  dredging  system,  while  not  perfect,  is 
respected  as  a  significant  improvement  over  previous  methods  of  addressing  the 
shoaling  problems.  When  presented  with  the  possibility  of  alternatives,  slightly 
more  than  half  of  the  users  interviewed  in  this  study  thought  it  worthwhile  to 


18 


invest  in  some  improvement  of  the  current  system  or  change  in  the  primary  form 
of  dredging.  A  large  minority  of  the  users  interviewed  thought  it  was  unnecessary 
to  invest  in  investigating  and  implementing  any  other  alternatives  in  addressing 
the  shoaling  problems. 

Two  suggestions  for  improving  the  current  system  were:  (1)  year  round 
dredging;  (2)  finding  a  place  to  keep  the  dredge  when  it  is  not  operating  so  that  it 
does  not  get  in  the  way  as  mudi  as  it  does. 

B.  Sesd  East  and/or  West  leUy 

i^proximately  one  third  of  those  interviewed  strongly  favored  sealing  at 
least  the  east  jetty.  For  example,  one  fisherman  in  favor  of  sealing  the  east  jetty 
suggested  that  it  was  an  easy  alternative  that  “should  have  been  done  years  ago" 
when  the  west  jetty  was  sealed.  Some  harbor  users  claimed  that  they  could  see  sand 
moving  through  the  jetty  when  standing  on  top  of  it.  Sealing  the  west  jetty,  even 
for  those  in  favor  of  the  east  jetty  sealing  seemed  unimportant  because  it  had 
already  been  partially  sealed. 

One-third  of  harbor  users  opposed  sealing  either  of  the  jetties.  Several  people 
said  it  was  a  “stupid"  idea  and  a  waste  of  money  because  the  amount  of  sand  that 
passes  through  the  jetties  is  too  little  to  reouce  the  cost  of  shoaJmg.  However, 
another  charter  boat  operator  declared  that  the  idea  of  sealing  the  jetties  was 
“bogus,"  not  because  the  sand  does  not  move  in  through  the  jetties,  but  rather 
because  it  is  easier  to  remove  sand  from  inside  the  harbor  than  outside  around  the 
tip  where  it  would  get  shoaled  if  the  jetties  were  sealed. 

The  remaining  third  had  no  strong  opinion  on  this  alternative  because  it  was 
not  clear  to  them  whether  it  would  reduce  shoaling  and  the  demands  on  the  dredge. 


19 


C  Bdemion  of  Existing  l>edge  Discliargp  Rpe  TaiMaiiis  BbKi^s  Faint 

The  views  on  the  pipe  extension  alternative  also  divided  approximately  into 
thirds.  However,  there  was  no  consistent  alignment  of  the  thirds  opposing 
favoring  and  declining  to  opine  regarding  extension  of  the  existing  discharge  pipe 
and  those  opposing  favoring  and  declining  to  opine  regarding  the  sealing  of  the 
jetties. 

Those  in  favor  believed  it  was  an  easy,  relatively  inexpensive  way  to  make 
the  dredging  operation  more  efficient.  They  believed  the  sand  discharged  through 
the  pipe  did  re-enter  the  harbor.  Additionally,  a  couple  of  people  thought  it  would 
improve  the  beach  east  of  the  harbor  to  move  the  discharge  pipe  further  downcoast. 
One  harbor  user  suggested  that  the  pipe  be  extended  under  water  down  to  Black's 
point  to  improve  the  movement  of  sand  downcoast  to  beaches  (such  as  Oapitola) 
that  need  sand.  This  harbor  user  incorrectly  believed  that  such  an  underwater  pipe 
was  used  in  the  San  Francisco  harbor  and  was  successful  there.  The  San  Francisco 
harbor  does  not  have  an  underwater  discharge  pipe  system. 

Those  against  the  extension  of  the  discharge  pipe  opposed  it  primarily  because 
they  did  not  believe  the  sand  that  was  discharged  through  it  actually  re-enters  the 
harbor. 

Those  who  declined  to  give  an  opinion  did  not  feel  they  had  enough 
evidence  to  prove  that  the  dredged  sand  returned  to  the  harbor,  but  believed  that  if 
this  was  so,  it  might  be  a  worthwhile  addition  to  the  dredge  operation. 

D.  Sand  Tkap  in  flie  Harixjr  Channd 

Only  a  few  of  the  harbor  users  interviewed  thought  digging  a  sand  trap  in  the 
harbor  channel  would  be  a  good  way  to  improve  the  current  dredging  system.  They 
liked  the  idea  of  getting  ahead  in  the  battle  against  the  shoaling  of  preparing  for 


winter  storms. 
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Approximately  one-third  of  harbor  users  thought  that  this  alternative  would 
be  a  waste  of  time  and  other  resources  because  they  believed  the  trap  could  easily  be 
fflled  up  by  one  storm,  and  would  not  provide  real  protection  against  the  problems 
caused  by  shoaling  -  waves,  shallowness  and  narrowness  of  the  channel.  They 
argued  that  it  is  impossible  to  predict  when  a  storm  will  hit,  and  therefore,  that  this 
option  is  not  any  more  dependable  than  regular  dredging.  For  example,  one  harbor 
user  argued,  if  more  than  one  storm  hits  within  a  short  time  period,  the  resulting 
shoaling  will  be  exactly  the  same  as  if  the  dredge  were  operating  regularly.  Another 
harbor  user  reasoned  that  the  area  dredged  was  just  too  small  to  make  a  difference. 

Most  people  interviewed  were  not  moved  to  comment  one  way  or  the  other. 

E.AnnoalDredgpniginFKintafTheHatxarCliannd  Hopper  Dbedge 

Without  any  consistency  with  the  split  of  opinion  on  previous  alternatives  (B 
&  O,  the  opinion  on  the  Hopper  dredge  also  split  approximately  into  thirds. 

The  hcjpper  dredge  appealed  to  one-third  of  harbor  users  interviewed  for 
primarily  two  reasons:  (1)  because  it  might  reduce  the  annual  costs  of  operating  the 
"Seabright"  dredge  (2)  because  it  would  address  the  needs  of  homeowners 
downcoast  who  live  on  eroding  cliffs.  Some  were  only  in  favor  of  it  if  dredging 
were  continued  with  the  Seabright,  and  another  alternative  such  as  the  pipe 
extension  was  also  implemented. 

Those  who  opposed  this  alternative  believed  that  annual  dredging  would  still 
be  necessary  and  were  therefore  concerned  about  the  cost  of  this  option.  Others 
opposing  this  alternative  believed  that  reducing  the  beach  and  dredging  around  the 
tip  of  the  jetty  was  unnecessary. 
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F.  Rxed  and  Mobie  Jet  Pnnqp  Bypassing  Systems 

Little  distinction  was  made  between  the  fixed  and  mobile  jet  pump  systems  by 
harbor  users  evaluating  these  alternatives.  The  most  common  response  to  both  of 
these  options  was  that  the  last  time  a  jet  pump  system  was  attempted  in  Santa  Cruz, 
it  was  a  "disaster."  Most  people  were  skeptical  that  a  new  and  improved  version  of 
the  previous  jet  pump  system  was  possible  in  Santa  Cruz.  A  few  people  had 
questions  about:  (1)  how  effectively  a  jet  pump  system  could  handle  debris  from  the 
San  Lorenzo  river;  (2)  whether  the  jet  pump  system  could  operate  effectively  inside 
the  harbor  channel  as  well  as  on  the  beach  outside  the  channel;  and  (3)  how  well 
the  system  could  be  maintained. 

A  few  harbor  users  believe  that  the  problem  with  the  failed  jet  pump  system 
was  with  the  people  not  the  system  itself.  They  were,  therefore,  supportive  of 
attempting  a  jet  pump  system  again,  stating  that  it  might  be  the  best  way  to  address 
the  shoaling  problems  in  the  harbor,  as  well  as  the  downcoast  needs  for  sand.  The 
belief  that  it  could  work  year  round,  and  possibly  get  ahead  of  the  problem  made  this 
alternative  appealing.  However,  the  use  of  the  beaches  around  the  harbor  for 
recreational  purposes  requires  that  sand  not  be  pumped  during  the  Spring  and 
Summer  months.  The  restrictions  on  year-round  pumping  might  diminish  the 
appeal  of  this  option.  The  jet-pump  alternatives  were  also  liked  by  property  owners 
east  (downcoast)  of  the  harbor  because  they  believe  sand  bypassing  the  harbor  would 
nourish  the  beaches  in  front  of  their  homes. 

Even  harbor  users  who  were  supportive,  stipulated  that  it  would  need  24 
hour  maintenance.  One  haibor  user  expressed  concerns  about  the  crane  operated 
mobile  system  because  the  crane  could  attract  children  who  might  play  unsafely  on 
or  around  it. 

Only  one  user  suggested  that  the  image  of  the  crane  might  be  bad  for  the 
harbor.  This  idea  was  countered  by  a  restaurant  owner  who  claimed  that  the 


22 


dredge,  and  the  crane  if  utilized,  would  attract  the  attention  of  custonners,  creating 
an  ot^ect  of  interest,  and  a  topic  of  conversation,  rather  than  a  bad  image. 


GOUierAlematiwesSuggpatedty  Harbor  Users 

fteakuwaten  Putting  a  breakwater  otit  in  front  of  the  harbor  entrance  seemed 
like  a  good  option  to  harbor  users  who  had  experience  at  other  harbors  along  the 
coast  where  such  a  system  seemed  to  be  woiicing.  (Los  Angeles  and  Newport  were 
given  as  examples.) 

Extending  and  Wideirifig  ttie  JctUesc  Extending  either  the  West,  or  both  jetties 
seemed  like  the  most  feasible  solution  to  the  shoaling  problems  for  several  harbor 
users.  Widening  the  entrance  was  also  suggested  by  a  few  harbor  users  who  were 
fhistrated  with  the  lack  of  room  for  error  when  entering  and  leaving  the  channel. 

Snow  fencs  on  West  Jetty  to  prevent  sand  from  blowing  into  the  harbor.  Two 
harbor  risers  seemed  to  think  that  as  much  sand  blows  over  the  top  of  the  West  jetty 
as  flows  through  it.  Th^  suggested  that  a  fence  be  built  on  the  west  side  of  the  west 
jetty  so  that  when  sand  blows  over  it,  it  will  fell  onto  the  jetty  before  it  blows  into 
the  harbor.  This  sand  could  be  periodically  removed.  The  theory  supporting  this 
suggestion  was  that  dry  sand  is  easier  to  move  than  wet  sand. 
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Gondosioiis 

The  primary  finding  of  this  study  are; 

1.  Hait)or  users  are  generally  much  more  satisfied  with  the  current  dredge  operation 
than  they  have  ever  been  in  the  past. 

2.  Slightly  more  than  half  of  harbor  users  are  so  seriously  affected  by  problems 
caused  by  shoaling  (shallowness,  wave  action,  narrowness  of  the  channel,  generally 
vmsafe  conditions,  financial  eocpenses  and  direct  losses)  that  they  are  not  content  to 
remain  with  the  current  system  without  trying  to  reduce  shoaling  and  its  effects,  as 
well  as  dredging  expenses. 

3.  A  large  minority  of  harbor  users  are  either  satisfied  with  the  current  dredging 
system,  or  pessimistic  about  the  possibility  of  reducing  shoaling  and  the  resulting 
problems  significantly,  and  are  therefore  content  with  the  current  system. 

4.  Just  over  a  third  of  harbor  users  interviewed  believe  that  they  lose  money 
because  of  the  shoaling  problems  in  the  harbor,  although  the  specific  amount  of 
money  lost  is  difficult  to  calculate. 

This  study  has  demonstrated  that  shoaling  in  the  Santa  Cruz  harbor  is  a 
serious  concern  for  most  harbor  users.  While  there  is  no  consensus  on  how  the 
shoaling  should  be  managed  among  the  harbor  users  participating  in  this  study,  it  is 
clear  that  many  strongly  support  a  variety  of  the  proposed  alternatives,  and  many 
others  mi^t  be  convinced  (with  more  information)  of  the  value  of  particular 
alternatives.  However,  one  harbor  user  expressed  his  concern  that  the  Corps  and 
the  Port  might  risk  investing  in  an  alternative  that  is  not  almost  guaranteed  to 
reduce  shoaling  at  a  reasonable  cost  when  the  finstration  level  among  harbor  users 
is  so  high.  It  is  clear  that  most  people  who  have  participated  in  the  harbor's 
seemingly  endless  struggle  against  shoaling  do  not  want  Santa  Cruz  Harbor  to  serve 
as  the  "guinea  pig"  for  new  experimental  alternatives  to  dredging. 
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The  attached  is  the  Santa  Cruz  Yacht  Qub's  1992  Racing  Schedule.  It  demonstrates 
dub  members  ability  to  use  the  harbor  year  round.  This  year  round  schedule  was 
not  possible  before  the  Seabiight  dredge  operation  was  in  effect.  The  Qub  is  pleased 
to  be  able  to  schedule  winter  races. 


StYC  1992  Racing  Schedule 


January 

18 

Midwinters  #3 

February 

15 

Midwinters  #4 

28-01 

470  Regatta 

March 

21 

Midwinters  #5 

April 

04 

Commodore's  Regatta  (PHRF  (Crewed  and  DH  Divisions) 

05 

Spring  SCORE  #1 

11 

Ano  Nuevo  Race 

11-12 

Spring  505  Open 

25 

Spring  One  Design  #1 

May 

03 

Spring  SCORE 

16 

Spring  One  Design  #2 

16-17 

MPYC  PHRF  Invitationai 

22 

Santa  Cruz  -  Santa  Barbara  Race 

30-?i 

Laser  NorCal  Open 

June 

07 

spring  SCORE  #3 

13-14 

SC27/Soling  Invitational 

20-21 

Veeder  Cup 

27 

Spring  One  Design  #3 

July 

03 

Boreas  Race 

11 

MPYC  Singlehanded 

12 

Proposed  Benefit  Regatta 

22-26 

Express  27  Nationals 

25 

Spring  One  Design  #4 

25 

"Hookela"  Race 

26 

Doublehanded  Race 

August 

01 

Spring  SCORE  #4 

02 

Fall  SCORE  #1 

08-20 

505  Worlds 

29 

Fall  One  Design  iti 

30 

Fall  SCORE  #2 

September 

04 

Windjammers 

06 

Bang  and  Go 

12-13 

Piaza  Cup 

19 

Ladies'  Day  Regatta 

19 

Singlehanded  Race 

26 

Fall  One  Design  #2 

October 

03 

Jack  and  Jill  Regatta 

04 

Fall  SCORE  #3 

10-11 

Oktoberfest 

17 

Fall  One  Design  #3 

November 

01 

Fail  SCORE  #4 

14 

"Champion  ol  Champions"  Race 

14 

Regatta  Awards  Ceremony 

21 

Midwinters  #1 

December 

19 

Midwinters  #2 

Resp. 
Sponsor  Fleet 
SCYC 

SCYC 

SCYC 

SCYC 


SCYC  SC-27 

SCYC 

MPYC 

SCYC 

SCYC 


SCYC  J-24 

SCYC 

MPYC 

SCYC 

SCYC 

SCYC  S-22 

SCYC 
SCYC 
SCYC 

EYC  SC-40/50 

MPYC 

SCYC 

SCYC 

SCYC 

SCYC 

SCYC 

SCYC  M-24 

SCYC 

SCYC 

SCYC 

SCYC 

SCYC/WYC 

SCYC  0-25/0-30 

MPYC 

SCYC 

SCYC 

SCYC 

SCYC  R-23/E-27 

SCYC 

SBRA 

SCYC 

SCYC  SolinQ 

SCYC 

SCYC 

SCYC 

SCYC 
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Appcndbcll 

The  informatton  in  this  appendix  was  provided  by  the  East  Cliff  Drive  Property 
Owners  Association.  The  association  argues  that  at  the  time  when  the  harbor  was 
planned  and  built,  the  U  S.  Army  Corps  of  Engineers  recognized  the  potential 
problem  of  "unnatural"  cliff  erosion  which  might  result  from  the  change  in  sand 
movement  downcoast  caused  by  the  harbor.  The  Association  contends  that  the 
Corps  of  Engineers  anticipated  the  problem  which  ultimately  came  to  pass 
(vanishing  beaches  and  cliff  erosion),  and  planned  to  prevent  the  problem  by 
implementing  a  sand  bypassing  system.  Such  a  bypassing  system  was  not  attempted 
(and  it  rapidly  failed)  until  long  after  the  downcoast  property  had  been  damaged. 

The  information  below  includes  discussions  involving  the  Corps  of 
Engineers,  U.S.  Congressman  Leon  Panetta,  and  Ed  Havell,  President  of  the  East 
Qiff  Drive  Property  Owners  Association,  dating  from  1958  to  1992  regarding  the 
impact  of  the  harbor  on  property  owners  East  of  the  harbor  and  is  intended  to 
support  the  claims  of  the  Property  Ownere  Association. 


EAST  CLIFF  DRIVE  PROPERTY  OWNERS  ASSOCIATION 

OF  SANTA  CRUZ  COUNTY 

SANTA  CXUZ.  CAUFORNIA  tSOiO 


Attgast  16,  1969 


Santa  Crus  Port  District  Comndsaion 

135  -  5th  Avexiuo 

Santa  Cruz,  California  95060 

Oontlement 

lou  Dill  find  enclosad  a  paper  prepared  within  oar  manberahlp  as  a  result 
of  a  motion  unanimously  passed  at  our  July  29,  1969  meeting.  It  is  entitled 
"Santa  Cruz,  California,  Small  Graft  Harbor  -  A  Criticism  of  Its  Management. " 
It  has  been  prepared  froa  reports  by  the  U.  S.  Army  Corps  of  Engineers  and  a 
resolution  passed  by  the  Santa  Cruz  County  Board  of  Supervisors.  It  proves  the 
ease  for  the  Sand  b^as  plant,  which  we  interpret  as  an  arrangement  capable 
of  transferring  the  de;^^  day  accretion  west  of  the  harbor  to  the  beach  on 
the  east  side  of  the'  eas€"3?tty. 

The  negligence,  of  not  installing  the  bypass  years  ago  when  conditions 
required  it,  has  caused  much  damage  to  private  property.  The  bypass  is  more 
important  to  many  of  our  people  than  is  the  harbor.  The  damage  is  being 
suffered  by  members  of  Santa  Cruz  County  who  pay  all  local  taxes  >Aiile  many 
of  those  who  enjoy  the  use  of  the  harbor  come  from  outside  of  the  county  and 
are  taxed  only  on  some  purchases  they  may  make  in  Santa  Cruz  with  but  a  small 
part  of  those  taxes  being  kept  by  the  City  or  County. 

Members  of  our  Association  have  discussed  and  corresponded  about  the 
erosion  problems  with  both  the  Tacht  Harbor  Commission  and  the  U.S.  C(»rps  of 
Engineers.  Ho  visible  action  has  been  taken  and  the  damage  continues. 

Our  Association  is  composed  of  county  taxpayers.  Prior  to  taking  further 
action,  we  will  be  pleased  to  have  a  group  we  would'  select  from  within  our 
membership  meet  with  authoritative  representatives  of  the  Santa  Cruz  Port 
District  Commission  together  with  a  (preferably  military)  representative  of 
the  Army  Corp  of  Engineers. 

We  are  aware  that  the  Harbor  Commission  and  Corps  plan  a  meeting  during 
the  month  of  August,  1969  to  discuss  the  planned  harbor  expansion.  Our  group 
feels  it  is  entitled  to  have  at  least  four  members  present  at  that  meeting 
to  learn  what  new  plana  are  being  made.  We  propose  further  that  the  matters 
covered  in  this  letter  and  report  can  be  discussed  with  the  same,  entire  group 
immediately  upon  conclusion  of  your  meeting. 


Santa  Crus  Fort  District  Consnission 


August  16,  1969 
Page  2 


Will  you  kindly  notify  the  undersigned  as  soon  as  possible  concerning  our 
receiving  an  invitation  to  the  harbor  escpansion  meeting  and  also  advise  me  if 
you  will  agree  to  the  second  meeting  concerning  the  sand  by  pass  plant. 

Please  send  copies  of  your  response  to  Mr.  C.  N.  Gustafson,  2-2790  E.  Cliff 
Drive,  and  Ifr.  £.  W.  Flavell,  29UO  Pleasure  Point  Drive,  both  in  Santa  Cruz. 

Tours  very  truly. 


Eduard  J.  Warren 
President 


EJW/dv 

Enclosures 

Distribution: 

U.  S.  Corps  of  Engineers, 
South  Pacific  Division 
D.  S.  Corps  of  Engineers, 

San  Prancisco  District 
Governor  Ronald  Reagan 
Congressman  Talcott 
Congressman  Gobser 
Assemblyman  Frank  Klirphy,  Jr. 
State  Senator  Donald  Grunsky 
Port  District  Consoissioners: 
James  B.  Leask 
Donald  Starr 
John  0.  Boetger 
Ivan  C.  Ickes 
Lee  Harris 

Port  Director  L.  H.  Peterson 
City  of  Capitol  a: 

Mayor  John  Lappln 
City  Clerk  Ryder  Ray 
Councilman  Frank  Beccaria 
Councilman  Ronald  Graves 
Councilman  Wayne  Fontes 
Councilman  Phillip  Walker 
Santa  Cruz  County  Supervisors: 
Dan  D.  Forbus 
Ralph  Sanson 
George  Cress 
Henry  lasllo 
Russ  McCallle 


EAST  CLIFF  DRIVE  PROPERTY  OVINERS  ASSOCIATION  OF  SANTA  CRUZ  COONTI 


Santa  Crua.  California  Small  Craft  Harbor  -  A  Criticism  of  Its  Kanagewent . 
Introdttctiont 

1.  Absence  of  sand,  cliff  erosion,  and  the  extensive  scour  of  beaches  as 
well  as  their  underlTing  strata  has  aroused  a  number  of  owners  of  property  lying 
east  of  the  Santa  Cruz  Harbor,  California.  Kany  tens  of  thousands  of  dollars 
have  and  are  being  spent  to  repair  seawalls  that  have  fallen  as  a  result  of 
erosion  of  the  solid  material  on  which  they  were  built,  and  similarly  to  protect 
properties  where  it  is  evident  that  damage  to  dwellings  is  imminent. 

2.  On  July  27*  1969  a  meeting  of  .  the  East  Cliff  Drive  Property  Owners 
Association  of  S^ta  Cruz  County  took  place.  Following  discussion  concerning 
the  absence  of  the  long  promised  sand  bypassing  plant  at  the  Santa  Cruz  Harbor, 
a  motion  was  carried  that  a  covering  letter  and  report  be  written  to  the  Santa 
Cruz  Port  District  Commission  revietdng  all  the  evidence  concerning  the  sand 
bypass  available  to  our  group. 

3*  Adeq^te  evidence  existed  in  Harch,  1966  to  demonstrate  the  need  for 
the  sand  bypass  at  Santa  Cruz. 

it.  Strong  feelings  were  expressed  that  the  Santa  Cruz  Harbor  is  being 
operated  solely  on  the  basis  of  its  self  interest.  Furthermore  the  occasional 
eaxid  dredging  that  has  occurred  when  shoaling  sand  closed  or  threatened  to  close 
the  harbor  mouth  las  not  provided  adequate  amounts  of  sand  to  give  the  protection 
in  continuity  or  magnitude  that  existed  prior  to  the  construction  of  the  Harbor. 

Published  Source  ^^tertalt 

5.  Studies  have  been  made  of  the  following  documents: 

March  25,  1958,  letter  from  the  Secretary  of  The  Army  entitled  "Santa 
Cruz  Harbor,  California"  (l)j 

Hovmnber  2,  1965,  Resolution  No.  801-65  of  the  Board  of  Supervisors  of 
Santa  Cruz  County,  California.  (2) 

March  28,  1966,  Department  of  the  Army  on  the  subject  "Santa  Cruz  County 
Shoreline,  California,  Section  103  Reconaissance  Report  for  Beach  Erosion  Control 
(3). 

Proceedure: 

6.  Exact  quotations  from  the  literature  cited  above  are  the  only  facts 
introduced  to  develop  our  conclusions.  Quoted  passages  are  Identified  as  to 
source  and  source  material  is  attached.  Other  comments  that  appear  are  to 
provide  continuity  and  draw  conclusions. 

The  Prediction: 

7.  In  paragraph  U3  of  (1)  it  states  "Pursuant  to  Section  5  of  the  River 
and  Harbor  Act  approved  August  30,  1935,  an  investigation  was  made  to  determine 
the  probable  effect  of  the  proposed  harbor  improvements  upon  the  adjacent  shore¬ 
line."  Paragraph  liU  of  (1)  "Summary  of  Shoreline  -  effects  investigation"  gives 
the  conclusions  of  the  investigation.  In  the  interest  of  simplifying  this 
report  we  quote  only  relevant  portions  below. 

8.  "The  average  net  annual  rate  of  littoral  transport  at  the  harbor  site 
cannot  be  estimated  acc^n'ately. . .  The  average  net  rate  of  doimcoast  littoral 
drift  may  range  from  25,000  cubic  yards  to  a  possible  maximum  of  300,000  cubic 
yards." 


9.  "If  the  net  annual  average  rate  of  downcoast  littoral  transport 
approaches  the  figure  of  300,000  cubic  yards,  erosion  would  be  rapid  and 
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contizmoas.  Pocket  beaches  vould  be  denuded  and  bluff  erosion  accelerated." 

10.  "The  possible  harmful  effects  of  jetty  construction  could  be  offset... 
permanently  by  providing  a  means  of  annually  by  passing  300>000  cubic  yards  of 
littoral  mutual.  A  sand  bypassing  plant,  therefore  should  be  included  as 
part  of  the  plan  of  harbor  development  at  Twin  Lates  Beach." 

11.  "The  actual  volume  of  littoral  drift  in  transport  at  the  harborsite 
would  becoas  evident  soon  after  construction  of  the  jetties.  In  the  event  the 
rate  of  drift  should  be  considerably  greater  or  less  than  anticipated,  the  method 
of  bypassing  could  be  adjusted  to  actual  conditions.  Therefore,  construction  of 
the  sand  l^assing  plant  Should  be  deferred  until  its  need  were  demonstrated . " 

12.  The  above  is  official  opinion  on  the  part  of  the  U.  S.  Corps  of 
Engineers,  one  of  the  world's  most  highly  recognized  authorities  in  the  field 
of  coastal  engineering. 

QimLITATIVE  E71D1MCE  OF  EROSIOW  RECOOnZEDt 

13.  Resolution  No.  801-65  (2)  dated  November  2,  1965»  two  years  after 
construction  was  started  on  the  west  jetty  of  the  Harbor,  demonstrates  official 
recognition  of  the  fact  that  the  detrimental  effects  predicted  in  reference  (1) 
were  indeed  occuring.  The  case  is  stated  so  poignently  that  the  entire  reso¬ 
lution  is  included  as  the  next  page. 


RESOLUTION  NO.  801-65 


On  Che  moclon  of  Supervisor  Black 

duly  seconded  by  Supervisor  Silliman 

Che  following  resoluCion  is  edopced: 


RESOLUTION  OF  THE  BOARD  OF  SUPERVISORS  OF  SANTA  CRUZ 
COUNTT,  CALIFORNIA,  REQUESTING  STUDY  OF  EROSION  CONTROL 
ON  THE  SHORE  OF  KONTEREY  BAY  BY  THE  UNITED  STATES  ARMY 
_ CORPS  OF  ENGINEERS _ 


WHEREAS,  sand  erosion  along  Che  shore  of  Moncerey  Bay  becween 
Che  Sanca  Cruz  YachC  Harbor  and  Che  wescerly  limics  of  Che  Cicy  of 

CapiCola  in  Sanca  Cruz  CounCy  has  caused  decerioracion  and  descruccion 

\ 

of  cliff  proceccive  scruccures  by  wave  accion,  and 

WHEREAS,  wincer  scorms  on  Moncerey  Bay  as  well  as  non-scorm 
wave  accion  will  cause  considerable  addicional  damage  Co  cliffs,  and 
will  cauae  subscancial  loss  of  propercy,  and  could  well  cause  loss  of 
life  unless  measures  are  caken  co  concrol  erosion  immediacely. 


NOW,  THEREFORE,  BE  IT  RESOLVED  AND  ORDERED  by  Che  Board  of 
Supervisors  of  Sanca  Cruz  Councy,  California,  chac  said  Board  does  hereby 
requesc  Che  DiscricC  Engineer,  U.  S.  Army  Engineer  Discricc  in  San  Francisco, 

CO  conduce  a  shore  and  beach  rescoracion  and  proceccion  scudy  under  Seccion 
103  of  Che  1962  River  and  Harbor  Acc,  for  chac  porcion  of  SanCa  Cruz  Councy 
lying  becween  che  Sanca  Cruz  Small  Crafe  Harbor  and  che  wescerly  limics  of 
Che  Cicy  of  CapiCola. 

PASSED  AND  ADOPTED  by  Che  Board  of  Supervisors  of  che  Councy  of 
Sanca  Cruz,  Scace  of  California,  chis  2nd  day  of  November,  1965,  by  che 
following  voce: 

AYES:  SUPERVISORS  BlacH  Burton,  Silliman,  Locatelli  and  McCallie 

NOES:  SUPERVISORS  None 

ABSENT:  SUPERVISORS  None 

RUSS  McCALLIE 


ATTEST :  TOM  M.  KELLEY 

Clerk  of  said  Board 


Chairman  of  said  Board 


DISTRIBUTION: 

Discricc  Engineer,  U.S.  Army 

-  Senacor  Grunsky 

Governor  Brown 

-  Senacor  Farr 

Congressman  TalcrcC 

-  Cicy  of  CapiCola 

Assemblyman  Po'cee 

-  Public  Works 

Assemblyman  V.;.  jn 

I 
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ll.  It  should  be  noted  that  in  line  vith  prediction  it  was  found  necessaryl 
for  the  resolution  to  concern  itself  only  uith  the  area  dovndrift  (east)  of  the 
harbor.  P\irthermore  all  supervisors  were  present  and  all  registered  aye  votes. 
Particular  attention  should  also  be  given  to  the  broad  distribution  of  the  reso¬ 
lution.  In  the  political  sphere  it  included  an  elite  group  of  both  Federal  and 
state  officials  as  well  as  public  works,  which  latter  would  be  esqpected  to  be 
made  up  of  technically  aware  people.  The  distribution  implies  that  the  super- 
viscurs  considered  the  matter  a  serious  one  and  expected  the  ultimate  report  to 
be  evaluated  by  groups  representing  diverse  disciplines. 

A  Study  l&d^e  s 


15.  As  a  result  of  County  Resolution  No.  801-65,  the  San  Francisco 
District,  Corps  of  Engineers  made  their  Reconaissance  Report  submitted  on 
March  28,  1966  (2). 


16.  In  paragraph  6  entitled  "Existing  Corps  of  Engineers'  Projects" 

a.  Navigation  Project?  The  following  statement  is  made:  "The  work 
remaining  to  be  accomplished  consists  of  constructing  the  sand-bypassing  plant. 
The  jetties,  channels  and  basin  are  under  maintenance  by  the  Corps  of  Engineers. 

17.  The  major  conclusions  of  the  Reconaissance  Report  are  summarized 
below  from  Table-  2  and  paragraph  22  of  (2). 

P^DUNARY  PROJECT  COST  ESTBaTES 

Shore  Section  Estimated  Estimated  Average 

and  ^gment  ^  First  Cost  Annual  Costs 


Del  Mar  Beach 
Opal  Cliffs 
Preparation  of 

Reconnaisance  report 
Totals 


•j52,b05,000. 

560,000. 


110,000. 

^3757^000“ 


$325,000. 

28,000. 


18.  Of  the  above  $3,075,000  estimated  first  cost  the  Federal  government 
would  pay  a  maodmum  of  $500,000  but  only  after  Santa  Cruz  County  had  acquired 
the  entire  shore  area  involved  for  public  use.  •  No  members  of  our  Association 
are  aware  of  anything  further  being  done  on  the  project  as  proposed.  Although 
the  following  statement  did  appear  in  one  letter  written  by  the  U.S.  Corps 
San  f^ancisco  District  Engineer  on  30  March  1966,  concerning  the  acquisition 
of  shore  area:  "Local  interests  have  been  advised  of  this  and  they  have  given 
informal  assurances  that  the  County  of  Santa  Cruz  would  acquire  the  shore  area 
for  public  use." 


^antitativ^  Evidence  of  Littoral  Dnpovrishnent:  > 

19.  Earlier  we  quoted  from  references  (1),  "If  the  net  annual  average  * 

rate  of  downcoast  littoral  transport  approaches  the  figure  of  300,000  cubic 
yards,  erosion  would  be  rapid  and  continuous.  Pocket  beaches  would  be  denuded  I 
and  bluff  erosion  accelerated."  I 

20.  1-fe  now  quote  from  paragraph  11  of  the  Reconaissance  Report  (2);  j 

"Based  on  information  in  House  Document  No.  179  and  that  developed  since  con-  | 
struction  of  the  Santa  Cruz  Harbor  jetties,  the  predominant  direction  of  littoral 
transport  in  the  area  under  investigation  is  to  the  east  and  the  average  annual  1 


-U- 
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rate  of  transport  is  approximately  300,000  cubic  yards.  Prior  to  the  construc¬ 
tion  of  the  jetties,  material  comprising  the  littoral  transport  was  quickly 
moved  along  the  shore  by  available  wave  energy  ....  Thus,  if  no  remedial 
measures  are  taken,  it  can  be  expected  that  the  cliffs  and  bluffs  located  in 
the  study  area  will  erode  at  a  greater  rate  than  tdiat  might  be  called  the  natural 
rate.” 

21.  Please  note  the  recurrence  of  the  number  300,000  cubic  yards  per 
year.  It  first  appeared  as  an  estimated  possible  maximum  figure.  This  number 
did  not  cone  off  the  top  of  some  engineer's  head.  To  appreciate  the  talent,  time, 
energy  and  expense  that  went  into  its  determination,  one  must  read  Appendix  V  of 
(1)  and  Appendix  II  of  (U).  Consideration  was  given  to  littoral  material  contrib¬ 
uted  by  coastal  streams  and  other  means  north  of  the  Santa  Cruz  Harbor  site  to 
Pillar  Point,  a  distance  of  about  70  miles.  A  300,000  cubic  yard  annual  littoral 
drift  was  later  confirmed  as  a  result  of  beach  profile  measurements  made  on  the 
west  side  of  the  west  harbor  jetty  by  the  U.S.  Corps  of  Engineers  between  Novem¬ 
ber,  1962  and  November  196U.  During  that  time  the  sand  voltime  increased  600,000 
cubic  yards  or  300,000  cubic  yards  per  year.  It  was  remarkable  confirmation  of 

a  well  conceived  and  well  conducted  study  on  the  part  of  the  U.S.  Corps  of 
Engineers. 

T^e  Facts^  St^j^ized  : 

22.  A  sand  bypassing  plant  would  be  required  at  the  harbor  if  the 
predicted  littoral  drift  approximated  300,000  cubic  yards. 

23.  The  Santa  Cruz  County  Supervisors  recognized  that  an  erosion  problem 
existed  in  November  of  1965  and  stated  when  they  asked  for  the  Reconaissance 
Report  (2)  to  be  made,  ”...  wave  action  will  cause  considerable  additional 
damage  to  cliffs,  and  will  cause  substantial  loss  of  property,  and  could  well 
cause  loss  of  life  unless  measures  are  taken  to  control  erosion  immediately.” 

2U.  As  of  March  1966  the  Corps  of  Engineers  considered  the  construction 
of  the  sand-bypassing  plant  as  work  remaining  on  the  original  harbor  as  of 
l-larch  28,  1966. 

25.  The  Corps  of  Engineers  confirmed  that  the  interruption  of  littoral 
drift  had  indeed  averaged  300,000  cubic  yards  per  year  over  a  two  year  period. 

26.  The  Corps  of  Engineers  stated  in  paragraph  8  of  their  Reconaissance 
Report  (2),  "No  specific  plan  of  improvement  has  been  requested  by  local  interests. 
Throu^  conferences  with  local  interests,  however,  it  was  determined  that,  in 
general,  local  interests  desire  the  most  feasible  and  economic  improvements 

that  would  prevent  further  erosion  of  the  shores.”  In  short  the  Reconaissance 
Report  (2)  did  not  limit  Santa  Cruz  to  the  ^>3, 075, 000  package. 

27.  MLth  the  abundance  of  proof  available  in  November  1965  that  shore 
protection  was  needed,  followed  by  the  confirmation  in  March  1966  that  the 
maximum  estimated  littoral  drift  had  indeed  been  interrupted,  and  the  statement 
by  the  U.S.  Corps  of  Engineers  that  the  sand  bypass  was  xmfinished  business, 
how  could  any  conscionable  representative  group  arrive  at  any  conclusion  other 
than  to  install  the  sand  bypass  immediately.  We  can  \mderstand  how  Santa  Cruz 
County  vrith  its  financial  problems  would  drop  a  •>3,075,000  project  plus  land 
acquisition.  Particularly  when  the  previous  paragraph  shows  they  were  not 

-5  - 
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limited  to  this  choice  Wo  cannot  understand  how  those  responsible  for  running 
the  Santa  Cruz  7acht‘ Harbor  could  overlook  the  relatively  inexpensive  alternate 
of  inanediately  acquiring  the  sand  bypass  in  1966.  And  furthermore  they  have 
denied  its  benefits  to  their  downcoast  neighbors  in  1967 >  1968,  and  to  date 
in  1969. 

The  Conclusions: 

27*  Tbe  Santa  Cruz  Xadit  harbor  has  not  been  operated  with  county  wide 
interest  ais  a  motive  in  spite  of  the  interest  shown  by  the  County  Board  of 
Supervlsora  as  deuonstrated  in  their  resolution. 

The  Installation  of  an  operating  san  bypass  plant  has  been,  and  is  an 
integral  part  of  the  1958  Santa  Cruz  Harbor  project. 


1.  House  Document  No.  357  -  85th  Congress,  2nd  Session,  "Santa  Cruz  Harbor, 
Calif.",  March  25,  1958. 

2.  Resolution  No.  801-65,  Resolution  of  the  Board  of  Supervisors  of  Santa  Cruz 
County,  California,  requesting  Study  of  Erosion  Control  on  the  Siore  of 
Monterey  Bay  by  The  tfaited  States  Army  Corps  of  Engineers,  November  2,  1965. 

3.  U.S.  Airoy  Corps  of  Engineers  -  "Santa  Cruz  County  Shoreline,  California, 
Section  103  Reconnaissance  Report  for  Beach  Erosion  Control",  SPNIP,  26 
Mardi  1966. 

U.  House  Document  No,  179  -  85th  Congress,  1st  Session,  "Santa  Cruz  County, 
Calif.,  Beach  Erosion  Control  Sttxdy",  Hay  20,  1957. 


♦  ,»********♦ 


edit  f  session 


“r  Houi  e"D6Cunient~Nor3  b  / 


•*  -•  Santa  Cruz  Harbor,  California 
Letter  from  the  Secretary  of  the  Army 
U.  S.  Government  Printing  Office:  1958: 


i 

)• 

4  ••• 


,  yv  \  ancmctiXHB ctUKOEs* 

43.  (r<n(WtZ.~Pnraiia^  to  soction  S  of  the  River  and  TTarbor  Act  ; 
annrov^  Aognsrso.  13:i5.  an  investigation  Traa  made  to  cictennine  tho  ; 

;  probable  effyt  of  the  propcwwl  harbor  tmproveinents  upon  the  adiacent  : 

'  •  ehoretina  Annendiz  V  contains  a  rciwrt  of  the  inv«Mgauon.-  Sne- 
cihe  stuaies  undertaken  inehidi^  (1)  a  rerietr  of  pertinent  data  con-  I 
ji  tained  in  the  Deach  Erostmt  Control  Report  on  Cooperative  Study  of  ■ 

;;  Santa  Criiz  Area  dated  January  20,  195C,  (2)  a  field  and  onice  j 
j:  etudy  of  tho  effocta  of  an  experimental  barrier  min  constructed  at  : 

Twin  I^kes  Beach,  immediately  treat  of  Woods  Lagoon,  for  the  piir- 
!•!  pose  of  estimating  littoral  characteristics  in  the  Santa  Cruz  area,  and  i 
(3)  an  investigation  of  tho  grain-size  characteristics  of  samples  of  ;  ’ 
jr  material  that  would  be  dredgied  in  order  to  form  a  harbor  bxsia  in . ; 

•  I  .  Woods  Lagoon. 

4^  Swnmcenj  of  ahordins'ejfeeta  tnrejttfoottbn.— Cohrinsions  reach-  i 
i'  ed  in  uie  investigation  ot  tne  probable  shoreime  ejects  of  the  propo^  : 
harbor  improvement  are:  ^ 

(a)  TIm  predominant  direction  of  littoral  transport  in  the  Santa 
:•  Cruz  area  appears  to  bo  downcoast.  Reversals  in  tlw  direction^  of .  i 
; '  littoral  transport  occur  at  tlio  proposed  harbor  area,  as  rmll  as  in  other  = 
I'  areas  in  Monterey  Bay. 

■  (6)  Erosion  that  has  been  occurring  in  the  northern  part  of  >ron-  ; 

;  ■  ter^  Bay  will  continue  because  tho  alinement  of  the  coast  is  conducive  ; 
to  a  rapid  movement  of  littoral  drift  out  of  the  area  by.the  available,  i 

•  i:,  waveenergy. 

.  (c)  The  average  net  annual  rate  of  littoral  transport  at  the  harbor  ; 
ii^gite  caniwt  be  esamaied  h^ratoiy!.  The  ezi^rimental  barrier  groin  i 

did  not  provide  conclusive  data  on  littoral  characteristics.  Estimates.; 

based  on  shoaling  rates  at  harbors  in  Monterqr  Bay  and  on  the  sand-.' 

produeinc  chameteristics  of  tho  coastal  area  upcoast  frbm  Twin  Lakes : 
.\l  j3each  inoicUe  that  <^e  average  net  rate  of  downcoast  littoral  drift: 

may  ranee  from  25,OO0  cubic  yards  to  a  possible  maximum  ot  3()u.I!lo5 ! 
!|  cubic  yards.  :  i  :  •  •  ■ 

(d)  Jetties  constriicted  as  part  of  the  harbor  improvement  wouldi 
i;  form  littoral  barriers.  Sucli  o.irriers  could  bo  expected  to  benefit  the ! 

upcoost  shores  but  prolmhiy  would  cause  erosion  of  tho  shores  to  tlto- 
’.  [  east  and  south.  If  the  net  annual  nveragn  rate  of  downcoast  littoral': 
toansport  annroitciies  Uio  ii^iro  of  30().()t)O  cubic  yanlai  erosion  woiiUr  i 


a 


yai 

bo  ramU  nuU  continumis.  j^ocket  iKwhes  n-ouid  do  denuded  and  blulC 
erosion  acTOlemted. .  The  cnHting  zone  would  advance  quickly  to  New 
Unghton  iicadi  State  Park  and  would  thereafter  progr^  more  slowly ; 
to  the  south  as  local  'supply  of  material  became  more  abundant.  } 

(a)  The  possible  harmful  eff^a  of  ictty  construction  could  he  off- ; 
yt  initially  by  depositing  sandy  material,  obtained  as  a  byproduct ! 
Tram  dredging  of  the  iiarbor,  on  tho  downcoast  heaves  and  offset 
permanently-^  providing  a  means  of  annually  bypassing  300.00Q" 
of  nttoi^  material.  A  sand  bypassing  plant,  therefore.* 


i  * • 


. .  ■  .  bypassing  nl _  _ 

•  should  be  induded  as  a  part  of  tlie  plan  of  harbor  aevelopment  at 
lAkes  lleni^.  • 

(/)  Snoula  the  net  annual  rate  of  littoral  drift  approach  the  lower  . 
estimated  figure  of  23,000  cubic  yards,  the  damaging  effects  of  the  ; 
jetties  would  be  much  less  pronounced.  The  initial  deposit  of  material  = 
on  the  downcoast  beeches  would  provide  adequate  ntmrishmentrfor^ 
an  extended  period,  i  Under  such  conditions,  a  sand  bypassing  system  .■ 
would  not  be  required.  Erosion  damage  exceming  that  now  occurring  i  - 
could  be  -prevented  by  depositing  on  the  beaclies  material  obtained  i 
from  harbor  maintenance  dredging.  ; 

The  netiial  volume  of  littoral  drift  in  transport  at  the  harbor r 
site  wou la  become  evident  soon  after  construction  of  the  jetties.  .  In ’« 
the  event  the  rate  of  drift  should  be  consiilcnihly  greater  or  less  than  . 
anticjpWlefl,  the  meiliod  ot  bypassing  could  artjusted  to  actual  : 
condit'iona.  'i'lierRlore.  constniction  of  the  saim  bypaaing  plant: 
ehniild  he  deferred  until  ita  need  were  demonstrated.  ..  •. 
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IN  ns^wv  lltfM  TO 


DEPARTMENT  OF  THE  ARMY 

SAN  FRANCISCO  DISTRICT.  CORPS  OF  ENGINEERS 
too  MCAU.ISTER  STREET 
SAN  FRANCISCO.  CALIFORNIA  S4102 


SRIGF 


28  March  1966 


SUBJECT:  Saiita  Cruz  County  Shoreline,  California,  Section  103 
Reconnaissance  Report  for  Beach  Erosion  Control 


TO:  Division  Engineer 

U.  S.  Arsy  Engineer  Division,  South  Pacific 
San  Francisco,  California 


1.  AUTHQRm 

This  report  is  sxibmitted  in  accordance  with  paragraph  12  of  i2R 
1165-2-13  as  the  restilt  of  a  request  from  the  Board  of  Supervisors  of 
Santa  Cruz  County,  California,  to  develop  a  small  beach  erosion  control 
project  along  the  northerly  shore  of  Monterey  Bay  under  the  autl'iOrity 
of  Section  103a  of  the  1962  River  and  Harbor  Act.  Inclosure  1  is  a 
copy  of  a  resolution  dated  2  Novenber  1965  containing  the  Board  of 
Supervisors  request. 

2.  SCOPE 

This  report  presents  a  reconnaissance-type  anali’’sis  of  the  beach 
erosion  problem  for  the  section  of  Santa  Cruz  County  shoreline  in 
tonterey  Bay,  extending  from  the  Jettied  entrance  to  Santa  Cruz  Har¬ 
bor  to  the  westerly  limits  of  the  city  of  Capitola.  The  report  con¬ 
tains  a  sumnary  of  available  data  on  costs,  benefits  and  economic  jus¬ 
tification  for  a  prosiiective  snail  beach  erosion  project  in  the  reach, 
of  shore  between  Santa  Cruz  Eaibor  and  Capitola,  However,  pritaiy 
consideration  for  development  of  a  project  has  been  given  onl^  to  the 
shore  reach  extending  from  Black  Point  and  tlie  westerly  cit;*  liitlts 
of  Capitola.  The  shore  segment  between  the  jettied  entrance  to  Santa 
Cruz  Harbor  and  Black  Point  is  included  in  an  authorized,  but  uncom¬ 
pleted,  shore  protection  project, 

3.  DESCRIPTICK  OF  THE  AREA 

The  area  considered  in  this  report  is  located  about  75  tciles  south 
of  San  Francisco.  The  problem  area  Includes  about  4.5  miles  of  the 
Monterey  Baj'  shoreline  of  Santa  Cruz  County  and  consists  of  a  series 


of  bluffs  ranging  from  30  to  75  feet  in  height.  Although  there  are 
several  short  and  narrow  beaches  within  the  shore  reach,  the  shore¬ 
line  between  the  Jettied  entrance  to  Santa  Cruz  Hazbor  and  Capitola  is 
generally  rod^.  The  coastal  and  upland  regions  adjacent  and  north  of 
the  shore  problem  area  are  part  of  the  Santa  Cruz  mountains.  The  prin¬ 
cipal  urban  center  at  the  westerly  end  of  the  area  is  the  city  of  Santa 
Cruz  which  had  a  1960  poxulation  of  25,600.  Capitola  at  the  eastern 
end  of  the  area  had  a  1960  population  of  2,000. 

4.  The  shore  area  tinder  investigation  has  been  developed  for  recrea¬ 
tional  and  residential  use.  The  State  of  California,  acting  through 
the  Department  of  ftirks  and  Recreaticsi,  has  developed  two  beach  parks. 
One  of  these  parks.  Twin  lakes  Beach,  is  located  in  the  western  end  of 
the  study  area.  *016  second  park,  Capitola  Beach  Park,  is  located  at 
the  eastern  end  of  the  area.  Except  for  street  ends  and  sewer-outfall 
ri^ts-of-way,  the  shore  reach  between  the  two  State  parks  is  privately- 
owned. 

5.  ffilQR  REPCRTS 

A  nusber  of  recent  Corps  of  Engineers'  reports  that  contain  per¬ 
tinent  data  on  the  area  included  in  this  reconnaissance  report  are 
listed  in  Table  1. 


TABLE  1 

ftrior  Pertinent  Corps  of  Engineers'  Reports 


Title,  type  and  date  of 
Chief  of  Engineers’ report 

Docxrment  No. 

Scope  and  recomnendatlon 

San  Lorenzo  River,  Calif.; 
survey  for  flood  control, 

8  Deceober  1953 

HD  No.  447, 

83d  Cong., 

2d  Session 

Surv^  on  flood  control  and 
eQlied  purposes.  Recommended 
channel  liqprovements  includ¬ 
ing  levees  and  floodwalls 

Santa  Cruz  County,  Calif.; 
cooperative  beach 
erosion  control, 

26  February  1957 

ED  No.  179, 
85th  Cong., 

1st  Session 

Survey  on  beach  erosion  con¬ 
trol.  Reconmended  riprap 
seawalls,  artlflcal  beacii  fills 
and  stone  groins 

Santa  Cruz  Harbor,  Calif.; 
survey  for  navigation, 

27  February  1958 

ED  No.  357, 
85th  Cong., 

2d  Session 

Survey  on  navlsation.  Recom¬ 
mended  construction  of  a 
snail-craft  hazbor  including 
a  Jettied  entrance  channel, 
an  inner  channel  and  turning 
basin 
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6.  EXISTING  CORPS  OF  JMGINEERS*  HIOJECTS 


Two  existing  Corps  of  Engineers*  projects  are  located  in  the  study 
area.  One  of  the  projects  is  a  navigation  improveasnt  and  the  other  is 
a  beach  erosion  control  and  shore-protection  project.  Each  of  these 
projects  is  described  below: 

a.  Navigation  project.  The  navigation  project,  authorized  by  the 
River  and  Harbor  Act  of  1958,  provides  for  a  small-boat  harbor,  named 
Santa  Cruz  Harbor,  consisting  of  two  jetties,  an  entrance  channel  100 
feet  wide,  20  feet  deep  and  about  900  feet  long,  continuing  15  feet  deep 
and  the  same  width  for  a  distance  of  370  feet;  an  inner  channel  150  feet 
wide,  IS  feet  deep  and  800  feet  long,  continuing  10  feet  deep  for  an 
additional  600  feet;  a  turning  basin  250  feet  wide,  10  feet  deep  and 
about  300  feet  long;  and  a  sand-bypassing  plant.  The  jetties  are  of 
rubble-mound  construction;  the  west  j'^-^ty  being  about  1,200  feet  long 
and  the  east  jetty  about  810  feet  long.  The  jetties,  channels  and  basin 
were  coiqpleted  in  Novenber  1963  at  a  total  first  cost  of  $2,310,000,  of 
which  local  interests  contributed  $810,000.  The  work  remaining  to  be 
acconpllshed  consists  of  constructing  the  sand-bypassing  plant.  The 
jetties,  channels  and  basin  are  under  maintenance  by  the  Corps  of  Engineers. 

b.  Beach  erosion  control  project.  The  beach  erosion  control  pro¬ 
ject,  authorized  by  the  River  and  i^urbor  Act  of  1958,  provides  for  Fed¬ 
eral  participation  by  contribution  of  funds  toward  the  cost  of  construc¬ 
tion  of:  (1)  a  ripiap  seawall  in  nine  segments,  with  an  aggregate 
length  of  about  2,900  feet,  along  West  Cliff  Drive;  (2)  a  protective 
beach  with  a  berm  width  of  120  feet  along  the  eastern  and  western  seg¬ 
ments  of  Twin  Lakes  Beach  by  artificial  placement  of  abo\it  712,000  cubic 
yards  of  suitable  sand,  and  two  stone  groins,  one  at  each  of  the  down- 
coast  (easterly)  ends  of  the  two  segments;  and  (3)  a  riprap  seawall 
about  870  feet  in  length  at  Cliff  Drive  in  the  vicinity  of  49th  Avenue 
in  the  cltj'  of  Capitola.  All  segments  of  the  riprap  seawall  along  West 
Cliff  Drive  and  about  640  feet  of  the  riprap  seawall  at  Cliff  Drive 
have  been  coiipleted  and  are  under  maintenance  by  local  interests.  The 
entire  project  is  about  28  percent  congjlete.  The  project  work  remaining 
to  be  con^jleted  consists  of  construction  of  the  protective  beach  and 
the  stone  groin  at  the  easterly  segment  of  Twin  Lakes  Beach  and  con¬ 
struction  of  230  feet  of  seawall  at  Cliff  Drive.  Because  of  the  accre¬ 
tion  of  sand  that  Ims  occurre  .  on  tlie  westerly  side  of  the  vest  jetty 
at  Santa  Cruz  Harbor,  it  does  not  appear,  at  this  time  (Decentoer  1965), 
that  a  protective  beach  will  be  needed  along  the  entire  length  of  the 
western  segmait  of  Twin  lakes  Beach.  The  latest  (1965)  approved  esti¬ 
mate  of  cost  of  new  work  is  $2,290,000,  of  which  about  $1,080,000  is 
the  Federal  shsire  and  $1,200,000  is  the  non-Federal  share.  The  total 
first  cost  of  that  part  of  the  project  completed  aa  of  30  June  1965 

is  $611,000,  of  which  the  Federal  Government  will  contribute  approx¬ 
imately  $240,000. 
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7.  STATEJ^EUT  OF  THE  ERCBmi 

The  problem  In  the  area  of  investigation  concerns  the  erosion  by 
vaves  and  curraats  of  the  beaches  and  cliffs.  The  erosion,  which  has 
been  progressive  for  many  years,  has  possibly  been  affected  by  the 
construction  of  riprap  seawalls  along  West  Cliff  Drive  and  the  west 
Jetty  at  Santa  Cruz  Harbor  in  that  the  seawalls  have  reduced  the  amount 
of  beach  material  being  supplied  from  the  bluffs  and  the  west  Jetty  has 
interrupted  the  movement  of  sand  along  the  shore.  However,  the  degree 
to  which  erosion  has  been  affected  renadns  to  be  determined  and  is, 
thus,  part  of  the  problem. 

8.  buhovemehts  desired 

No  specific  plan  of  ingsrovement  has  been  requested  by  local  inter¬ 
ests.  Throiigh  conferences  with  local  interests,  however,  it  xjas  deter¬ 
mined  that,  in  general,  local  Interests  desire  the  most  feasible  and 
economic  ir^nrovements  that  would  prevent  further  erosion  of  the  shore. 

The  coastal  reach  for  ^diich  local  interests  desire  protection  as  a 
Section  103  project  inclxides  a  section  of  shore  already  a  part  of  a 
project  specifically  authorized  by  Congress,  Thus,  the  shore  section, 
extending  from  the  east  Jetty  at  Santa  Cruz  Haibor  to  Black  Point,  is 
not  eligible  for  financing  or  construction  under  Section  103  authority. 
Therefore,  consideration  is  given  only  to  shore  ingsrovements  that  would 
protect  the  shore  between  Black  Point  and  the  westerly  limits  of  Capitola. 

9.  PHYSICAL  FACTORS  PERTIHMT  TO  THE  BRCBIiM 

Infoimtion  and  data  on  ply  si  cal  factors  pertinent  to  the  problem 
are  contailned  in  the  project  document  (House  Document  No.  179,  85th 
Congress,  1st  Session)  for  the  existing  beach  erosion  project  in  the 
area  under  study.  Except  for  the  information  on  littoral  transport, 
the  information  and  data  in  the  project  document  are  still  applicable. 
Preliminary  estimtes  of  littoral  transport  have  been  developed  from 
incomplete  surveys  made  of  the  sand  accretion  upcoast  of  the  west  Jetty 
at  Santa  Cruz  Haibor.  Surveys  made  between  November  1962,  the  esti¬ 
mated  date  when  the  west  Jetty  first  began  impounding  sand,  and  Novem¬ 
ber  1964,  indicate  that  the  volumetric  accretion  west  of  the  west  JettS' 
amounted  to  about  600,000  cubic  yards.  Thus,  the  average  annual  rate 
of  littoral  transport  may  approach  300,000  cubic  yards. 

10.  DISPOSAL  OF  DREDGED  MATERIAL 

As  a  means  of  offsetting  possible  harmful  effects  of  Jetty  construc¬ 
tion,  about  400,000  cubic  yards  of  sandy  material,  obtained  as  a  bypro¬ 
duct  from  initial  dredging  of  Santa  Cruz  Harbor,  were  deposited  on  the 
beach  about  1,300  feet  downcoast  from  the  Jettied  entrance  channel. 
Altho\igh  no  quantitative  measurements  have  been  nade,  field  inspections 
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indicate  that  the  greater  part  of  the  material  so  deposited  has  moved 
dovncoast  or  easterly.  In  August  1965,  maintenance  dredging  of  the 
entrance  channel  was  accomplished  and  70,000  cubic  yards  of  dredged 
material  were  placed  on  the  beach  downcoast  of  the  entrance. 

11.  EREIJMINARY  ANAIYSIS  OF  SHORE  PROCESSES 

Based  on  the  information  in  House  Docxunent  No.  179  and  that  devel¬ 
oped  since  construction  of  the  Santa  Cruz  Harbor  jetties,  the  predom¬ 
inant  direction  of  littoral  transport  in  the  area  under  investigation 
is  to  the  east  and  the  average  annual  rate  of  transport  is  approximately 
300,000  cubic  yards.  Prior  to  the  construction  of  the  jetties,  material 
comprising  the  littoral  transport  was  quickly  moved  along  the  shore  by 
available  wave  energy.  Protection  of  the  bluffs  along  West  Cliff  Drive 
and  inpoundment  of  littoral  drift  by  the  west  jetty  liave  probably  caused 
a  deficiency  of  sand  along  the  shore  eirea  under  study.  This  deficiency 
together  with  the  losses  from  natural,  shore  erosion  has  produced  a 
critical  condition.  Thus,  if  no  remedial  measxares  are  taken  it  can  be 
expected  that  the  cliffs  and  bluffs  located  in  the  study  area  will  erode 
at  a  greater  rate  than  what  mi^t  be  called  the  natural  rate. 

12.  METHODS  OF  CORRECTING  PROBmi  COProiTICfIS 

« 

For  convenience  in  discussing  both  the  shore  problems  involved  and 
the  possible  methods  of  correcting  these  problems,  the  shoreline  under 
investigation  is  divided  into  two  sections  as  shown  on  Figure  1  accoia- 
panying  this  report.  The  first  section,  extending  about  1.1  miles  from 
Black  Point  to  Soquel  Point  is  designated  the  Del  Mar  Beach  section. 

The  second  section,  extending  about  1.5  miles  from  Soquel  Point  to  the 
westerly  limits  of  the  city  of  Capitola,  is  designated  the  Opal  Cliffs 
section.  Possible  methods  of  correcting  shore  problems  in  these  two 
sections  are  described  below. 

13.  DEL  MAR  BEACH 

The  Del  Mar  Beach  section  could  be  protected  by  constructic. '  of 
an  artificial  sand  beach  and  four  groins;  by  construction  of  groins 
alone;  or  by  construction  of  riprap  seawalls  at  the  critical  areas  in 
the  section.  From  the  standpoint  of  beach  use,  beach  fill  with  groins 
would  be  the  most  satisfactory  method.  Periodic  replacement  of  the  beach 
fill  material  would  be  reqviired  .to  maintain  an  adequate  width  of  beach. 
Use  of  groins  alone  would  probably  intensify  erosion  at  other  points  in 
or  downcoast  from  the  Del  Mar  Beach  section.  Riprap  walls  would  main¬ 
tain  a  fixed  position  of  the  shore  but  would  not  prevent  erosion  of  the 
beach  seaward  of  the  walls  and  high  maintenance  costs  could  be  expected. 
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14.  OPAL  CUFFS 


The  Opal  Cliffs  section  could  be  protected  by  similar  methods  to 
that  considered  for  the  Del  Mar  Beach  section.  However,  the  alignment 
of  the  Opal  Cliffs  section  and  the  average  direction  of  wave  approach 
Indicate  that  wave  action  would  cause  an  artificial  beach  fill  to  move 
rapidly  out  of  the  area  even  if  the  fill  were  constructed  in  conjunc¬ 
tion  with  groins.  To  stabilize  the  shore  by  use  of  groins  alone,  a 
system  of  closely  spaced  groins  woiild  be  required.  Such  a  system  would 
create  a  sawtooth-shaped  shoreline.  Critical  areas  in  the  Cliffs 
section  coxild,  also,  be  protected  by  a  riprap  wall  similar  to  that 
constructed  as  part  of  the  existing  shore  protection  project  at  Cliff 
Drive  and  49th  Avenue  in  the  city  of  Capitola.  Of  the  possible  methods, 
beach  fill  and  groins  would  be  most  satisfactory  from  the  viewpoint  of 
recreational  use  of  the  shore  area.  The  absence  of  beaches  under  ex¬ 
isting  conditions  indicates  beach  fill  would  be  expensive  to  maintain. 
Use  of  groins  alone  laight  affect  the  stability  of  the  downcoast  beaches. 
Riprap  walls  would  protect  the  bluffs  against  erosion  but  continued 
erosion  of  the  area  seaward  of  the  walls  would  result  in  hi&n  mainten¬ 
ance  costs. 

15.  PREUMHARl  PLAN  OF  IMER0VEME2IT 

Preliminary  analysis  of  the  erosion  problem  indicates  that  the 
following  plan  of  improvement  would  be  suitable; 

a.  Del  ^iar  Beach  section 

(1)  Beach  fill  in  conbination  with  groins  and  riprap  seawalls. 

( 2 )  Riprap  seawalls . 

b.  Opal  Cliffs  section.  Riprap  seawalls. 

16.  DEL  MAR  BEACH  SEGTION 

In  this  section  the  prospective  plan  of  protection,  as  shown  on 
ngure  1,  woxxld  provide  for  a  protective  beach  fill  conbined  with  four 
groins.  The  protective  beach,  with  an  average  berm  width  and  iieigi'.t 
of  120  feet  and  12  feet  (above  mean  lower  low  water,  MLLW),  respectivelj^, 
would  require  about  400,000  cubic  yards  of  sand  fill.  The  stone  groins 
would  be  constructed  with  suitable  sand-tight  cores  and  with  capstone 
capable  of  resisting  wave  forces.  The  four  groins  would  range  in  lengtla 
from  150  feet  to  770  feet.  The  prospective  plan  woTild  include  stone 
riprap  seawalls  ^.ich  would  be  constructed  along  the  east  side  of  Black 
Point. 

17.  Stone  riprap  seawalls  were  considered  as  an  alternative  to  the 
above  described  prospective  plan.  The  walls  which  would  l.ave  a  total 
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length  of  about  5,000  feet  vould  be  similar  to  the  riprap  vails  con¬ 
structed  at  West  Cliff  Drive  as  part  of  the  authorized  shore  protec¬ 
tion  project.  These  seavalls  are  constructed  to  an  elevation  of  17.5 
above  MLLW  and  have  seavard  slopes  of  1  on  1-1/2. 

18.  OPAL  CLIFFS  SECTICK 

The  prospective  plan  of  improvement  for  the  Opal  Cliffs  section 
consists  of  a  riprap  seawall,  with  an  aggregate  length  of  about  6,000 
feet,  constructed  along  the  shore  from  about  30th  Avenue  extended  to 
49th  Avenue  extended.  The  seawall  would  be  similar  in  design  to  that 
constructed  at  Cliff  Drive  in  the  city  of  Oapitola.  Consideration  was 
given  to  an  alternative  plan  of  beach  fill  and  groins  in  this  section. 
However,  the  alternative  plan  was  rejected  because  preliminary  estimates 
indicate  that  the  plan  would  be  too  costly  to  be  economically  justified. 

19.  PRELIMINARY  PROJECT  COST  ESTIMATES 

The  preliminary  estimate  of  first  costs  and  the  annual  costs  of 
the  prospective  projects  considered  for  Del  Mar  Beach  and  Opal  Cliffs 
are  sumnarized  in  Table  2.  The  preliminary  estimate  of  first  costs  is 
based  on  available  information  on  unit  prices  in  the  Santa  Cruz  area. 
Annual  charges  were  computed  using  an  interest  rate  of  3-1/8  percent 
and  an  economic  life  of  50  years.  Estimates  of  annual  raintenance  of 
groins  and  riprap  walls  are  based  on  district  experience  with  these 
types  of  structures.  Estimates  of  the  annual  beach  replenishment 
quantity  are  based  on  an  annual  rate  of  loss  of  fill  equal  to  the 
estimated  annual  rate  of  impoxindment  by  the  west  jetty'  at  Santa  Cruz. 
This  anmaal  quantity  woiild  be  reqxiired  for  about  five  years.  There¬ 
after,  the  sand  bypassing  plant  is  ej^ected  to  be  in  full  and  efficient 
operation  and  sandy  material  bypassed  and  placed  on  the  beach  vould 
serve  as  periodic  nourishment, 

table:  2 


Preliminary  Project  Cost  Estimates 


Shore  Section 
and  Segment 

Plan 

Estimated 
first  cost 

Estimated 

average  annual  cos^s 

Del  Mar  Beach 

Beach  fill  and  four 
groins 

$1,900,000 

4^500,000 

Riprap  walls 

505,000 

25,GCC 

Opal  Cliffs 

Riprap  walls 

560,000 

M  ^  J  0 

20.  EREZJKDIiffi^f  AVEEU^S  ANHUAL  PROJECT  BMEFITS 


A  prellminaxy  estlnate  of  the  average  annual,  benefits  that  would 
probably  accrue  to  the  prospective  projects  are  sujamrlted  In  Table  3. 

TABIE  3 


Prospective  Annual  Benefits 


Shore  Section 
and  Plan 

Recreational 

benefits 

Total 

Benefits 

Del  Mar  Beach 

Beach  fill  and  groins  $18,000 

$305,000 

$323,000 

Riprap  walls 

18,000 

0 

18,000 

Opal  Cliffs 

Riprap  walls 

28,000 

0 

28,000 

^  Includes  prevention  of  loss  of  land,  dwellings,  utilities  and  roads. 

21.  JUSTIPICATICK  OP  HIOSPECTIVE  PROJECTS 

The  estimated  average  annual  benefits,  annual  costs  and  the  result- 
Ing  benefit-cost  ratios  for  the  prospective  projects  are  listed  in 
Table  4. 


TABIE  4 

Conparlson  of  Annx^al  Benefits  and  Costs 


Shore  Section  Average  Annual  Average  Annual  Benefit-Cost 

and  Plan  benefits  costs  ratio 


Del  Mar  Beach 


Beach  fill  and  groins 

$323,000 

$300,000 

1.1 

Riprap  seawalls 

18,000 

25,000 

0.7 

Opal  Cliff 

Riprap  seawalls 

28,000 

28,000 

1.0 

22.  WCRK  mOGRAll 

Preparation  of  a  detailed  project  report  for  beach  erosion  control 
In  the  Santa  Cruz  Coxsity  shore  area  considered  in  this  report  is  estl- 
sated  to  cost  $107,000.  The  estlnate  of  cost  for  the  work  program  is 
Itemized  below: 
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Preliminary  planning  and  public  contracts 
Survey  axui  mapping 
Material  and  foundation  studies 
Design  and  cost  estimates 
Economic  studies 
Real  estate  studies 
Preparati<ai  of  detailed  project  report 
Supervision  and  administration 

Subtotal  $107,000  y 

Preparation  of  reconnaissance 

report  $  2,500  (est. ) 

Total,  rounded  $110>  000 

y  Dacludes  $17,000  for  preparation  of  plans  and  specifications. 

23.  It  Is  estimated  that  the  detailed  project  report  could  be  com¬ 
pleted  within  24  months  after  receipt  of  funds  and  preparation  of  a 
work  schedule. 


$  1,000 
25,000 
22,000 
30,000 
2,000 
1,000 
15,000 
11,000 


24.  RE0QMMEin3ATIQN 


The  results  of  the  studies  made  in  connection  with  this  reconnais¬ 
sance  report  indicate  beach  erosion  control  improvements  in  Santa  Cruz 
County  are  economically  justified  and  are  desired  by  the  County  of 
Santa  Cruz  Board  of  Supervisors.  The  Board  of  Supervisors  has  given 
informal  assurances  that  they  woxild  acciulre  ownership  of  the  privately 
owned  lands.  It  is  recomnended,  therefore,  that  authorization  be  given 
for  preparation  of  a  Detailed  Project  Report  for  beach  erosion  control 
and  that  a  work  allowance  of  $107,000  be  allocated  for  this  purpose 
under  purview  of  Section  103  of  the  River  and  Harbor  Act  of  1962. 


2  Incl 

1,  Cy  of  Resolution 

2.  Proposed  Plan  of 

Improvement 
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RESOLUTION  NO.  801-63 

On  th«  Biotlon  o£  Supasvlaor  Black 

duly  seconded  by  Supervisor  Sllllman 

Che  following  resolution  is  edopced: 


RESOLUTION  OF  TBE  BOARD  OF  SUPERVISORS  OF  SANTA  CRUZ 
COUNTY,  CALIFORNIA.  REQUESTING  STUDY  OF  EROSION  CONTROL 
ON  THE  SHORE  OF  MONTEREY  BAY  BY  THE  UNITED  STATES  ARMY 
CORPS  OF  ENGINEERS 


WHEREAS,  send  erosion  elong  the  shore  of  Monterey  Bey  between 
the  Sente  Crux  Yacht  Harbor  and  the  westerly  liaits  of  the  City  of 
Capitola  in  Santa  Cruz  County  has  caused  deterioration  and  destruction 
of  cliff  protective  structures  by  wave  ection,  and 

WHEREAS,  winter  storms  on  Monterey  Bay  as  well  es  non>storm 
wave  action  will  cause  considerable  additional  damage  to  cliffs,  and 
will  cause  substantial  loss  of  property,  and  could  well  cause  loss  of 
life  unless  measures  are  taken  to  control  erosion  immediately. 

MOW,  THEREFORE,  BE  n  RESOLVED  AND  ORDERED  by  the  Board  of 
Supervisors  of  Santa  Cruz  County,  California,  that  said  Board  does  hereby 
request  the  District  Engineer,  U.  S.  Army  Engineer  District  in  Sen  Francisco, 
to  conduct  a  shore  and  beach  restoration  and  protection  study  under  Section 
103  of  the  1962  River  and  Harbor  Act,  for  that  portion  of  Santa  Cruz  County 
lying  between  the  Santa  Cruz  Small  Craft  Harbor  and  the  westerly  limits  of 
the  City  of  Capitola. 

PASSED  AND  ADOPTED  by  the  Board  of  Supervisors  of  the  County  of 
Santa  Cruz,  State  of  California,  this  2nd  day  of  November,  196S,  bp  the 
following  vote: 

AYES:  SUPERVISORS  Blad(  Burton ,  Sllllman,  Locacelll  and  McCallle 

NOES:  SUPERVISORS  None 


ABSENT:  SUPERVISORS  None 

ATTEST:  TCai  M.  KELIEY 

Clerk  of  said  Board 


RUSS  McCALLIE 
Chairman  of  said  Board 


DISTRIBUTION: 


Xncl  1 


District  Engineer,  U.S.  Army 
Governor  Brown 
Congressman  Talecct 
Assesiblyman  Ps'cce 
Assemblymen  Vii.  jn 


Senator  Grunsky 
Senator  Farr 
City  of  Capitola 
Public  Works 


Statement  by 

loLONEL  Charles  R.  Roberts/  CE 
) I  STRICT  Engineer 

|.S.  Army  Engineer  District/  San  Francisco 
fORPs  OF  Engineers 
At  CabrillO/  Junior  College 


EVALUATION  OF  fCTHODS 
FOR 

MAINTENANCE  AND  SAND  BYPASSING  FUNCTIONS 
AT  SANTA  CRUZ  HARBOR/  CALIFORNIA 

My  purpose  for  being  here  tonight  is  to  present  to  you 

A  PROPOSAL  FOR  A  SOLUTION  OF  THE  PROBLEM  OF  SAND  BYPASSING 
AND  MAINTENANCE  DREDGING  AT  SaNTA  CrUZ  HaRBOR,  As  YOU  ARE 
AWARE/  THE  SaNTA  CrUZ  HaRBOR  PROJECT  WAS  AUTHORIZED-  IN 
1958.  The  project  consists  of  construction  of  an  entrance 

CHANNEL/  INNER  CHANNEL/  TURNING  BASIN/  EAST  AND  WEST  JETTIES/ 
AND  A  SAND  BYPASSING  PLANT.  WiTH  THE  EXCEPTION  OF  THE  SAND 
BYPASSING  PLANT/  THE  PROJECT  WAS  COMPLETED  IN  1963  AND  HAS 
BEEN  UNDER  MAINTENANCE  BY  THE  CORPS  OF  ENGINEERS  SINCE 
THAT  TIME.  CONSTRUCTION  OF  THE  SAND  BYPASSING  PLANT  HAS 
BEEN  DEFERRED  UNTIL  THE  NEED  FOR/  AND  THE  TYPE  AND  CAPACITY 
OF  PLANT  COULD  BE  ESTABLISHED.  RESULTS  OF  STUDIES  UNDER¬ 
TAKEN  AT  THE  TIME  OF  AUTHORIZATION  INDICATED  THAT  THE 
PREDOMINANT  DIRECTION  OF  LITTORAL  DRIFT  WAS  TO  THE  EAST 


OR  DOWNCOAST. 


HOWEVER/  NEITHER  THE  ACTUAL  RATE  OF  THE  LITTORAL  DRIFT 
AT  THE  HARBOR  SITE  NOR  THE  IMPOUNDING  CAPACITY  OF  THE 
WEST  JETTY  COULD  BE  ACCURATELY  PREDICTED  AT  THAT  TIME. 

In  1967/  MY  OFFICE  submitted  a  report  which  established 

THE  NEED  FOR  CONSTRUCTION  OF  THE  SAND  BYPASSING  PLANT/ 

AND  IN  1968  APPROVAL  WAS  OBTAINED  FROM  THE  CHIEF  OF 
Engineers  for  a  plan  for  acquisition  of  a  12-inch 

HYDRAULIC  PIPELINE  DREDGE  SUBJECT  TO  THE  AVAILABILITY  OF 
FUNDS . 

As  A  CONDITION  OF  LOCAL  COOPERATION  FOR  THIS  PROJECT/ 
LOCAL  INTERESTS  ARE  TO  CONTRIBUTE  35.1  PERCENT  OF  THE 
FIRST  COST  OF  THE  SAND  BYPASSING  PLANT.  FURTHER 
CONDITIONS  ARE  THAT/  UPON  COMMENCEMENT  OF  SAND  BYPASSING/ 
LOCAL  INTERESTS  WILL  ASSUME  THE  OPERATION  AND  MAINTENANCE 
OF  THE  SAND  BYPASSING  PLANT  AND  MAKE  REPLACEMENTS  THERETO 
WHEN  AND  AS  REQUIRED;  AND  FURTHER  MAINTAIN  THE  DREDGED 
DEPTHS  IN  THE  ENTRANCE  CHANNEL/  THE  INNER  HARBOR  CHANNEL/ 
AND  THE  TURNING  BASIN  WITH  THE  UNDERSTANDING  THAT  THE 

United  States  will  reimburse  local  interests  for  the 

ACTUAL  COST  OF  PLANT  OPERATION/  MAINTENANCE/  AND  REPLACE¬ 
MENT  UP  TO  A  LIMIT  OF  $35/000  ANNUALLY.  WiTH  THE  ACTUAL 
ACQUISITION  OF  BYPASSING  EQUIPMENT  BEING  IMMINENT/  MY 
OFFICE  HAS  UNDERTAKEN  INVESTIGATION  OF  SEVERAL  METHODS  OF 
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SAND  BYPASSING  IN  ORDER  TO  ASSURE  THAT  THE  MOST  FEASIBLE 
AND  ECONOMICAL  SYSTEM  WOULD  BE  UTILIZED.  ThE  FOUR  BASIC 
PLANS  CONSIDERED  IN  THIS  STUDY  WERE  (1)  A  RAIL-MOUNTED 
DREDGE  LOCATED  ON  THE  WEST  JETTY;  (2)  CABLEWAY  BUCKETS; 

(3)  SUBMERGED  FIX  SUCTION  PIPELINE;  AND  LASTLY  (4)  A 
12- INCH  HYDRAULIC  PIPELINE  DREDGE. 

One  of  the  basic  considerations  in  the  design  of  any 
SAND  bypassing  EQUIPMENT  IS  THE  REQUIRED  CAPACITY  FOR 
MOVING  THE  MATERIAL.  OUR  EXPERIENCE  WITH  MAINTENANCE 
DREDGING  TO  DATE  HAS  BEEN  THAT  WE  HAVE  BEEN  REMOVING 
APPROXIMATELY  70  TO  80  THOUSAND  CUBIC  YARDS  ANNUALLY, 

Experience  with  accretion  in  the  approach  channel  shows 

THAT  THE  CHANNEL  SUFFERS  SEVERE  SHOALING  IN  LATE  WINTER 
AND  EARLY  SPRING,  WHICH  AT  TIMES  HAS  RESULTED  IN  COMPLETE 
CLOSING  OF  THE  HARBOR  TO  NAVIGATION  EXCEPT  AT  HIGH  TIDE. 

This  map  indicates  the  shoaling  pattern  after  our  dredging 
IN  1969  UNTIL  (*D I SPLAY)  May  of  this  current  year.  You 
WILL  NOTE  THAT  IT  INDICATES  AN  AMOUNT  OF  SHOALING  OF  24 
FEET  AT  THE  DOGLEG  AREA.  OUR  EXPERIENCE  HAS  BEEN  THAT 
SHOALING  FIRST  OCCURS  ON  THE  INSIDE  OF  THE  WEST  JETTY, 
PARTICULARLY  AT  THE  INSIDE  OF  THE  DOGLEG  AND  ALSO  IS  A 
POINT  OF  MAXIMUM  SHOALING.  ThE  RAPIDITY  OF  SHOALING 
WOULD  SEEM  TO  INDICATE  THAT  THE  MAXIMUM  CAPACITY  OF  THE 
CHANNEL  SERVING  AS  A  HOLDING  BASIN  IS  REACHED  DURING  A 
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SINGLE  SEVERE  STORM  OR  A  SHORT  PERIOD  OF  STORM  ACTIVITY, 

Should  these  basins  be  periodically  relieved  by  a  sand 

BYPASSING  SYSTEM/  THE  AMOUNT  OF  MATERIAL  TO  BE  REMOVED 
WOULD  THEREFORE  GREATLY  EXCEED  THE  PHYSICAL  STORAGE 

CAPACITY.  The  amount  of  material  to  be  bypassed  on  an 
ANNUAL  BASIS  WOULD  THEREFORE  BE  MUCH  GREATER  THAN  THE 
MAINTENANCE  DREDGING  HISTORY  WOULD  INDICATE.  In  ADDITION/ 
RESTRICTIONS  AS  TO  THE  TIME  AND  DURATION  OF  DEPOSITION 
OF  THE  MATERIAL  ON  THE  DOWNCOAST  BEACHES  REQUIRE  REMOVAL 
OF  A  GREATER  AMOUNT  OF  MATERIAL  IN  A  SHORT  PERIOD.  ThE 
RESTRICTION  ON  PUMPING  MATERIAL  ON  THESE  DOWNCOAST 
BEACHES  GENERALLY  RUNS  BETWEEN  MID-MaY  AND  MID-OcTOBER 
IN  ORDER  TO  RESERVE  THESE  BEACHES  FOR  RECREATIONAL 
PURPOSES. 

In  order  to  maintain  the  capacity  in  the  approach 

CHANNELS  SERVING  AS  STORAGE  BASINS  AND  PREVENT  CLOSING 
THE  HARBOR  TO  NAVIGATION/  A  BYPASS  CAPACITY  OF  TWICE 
THE  CAPACITY  OF  THE  STORAGE  BASINS  OR  APPROXIMATELY 
200/000  CUBIC  YARDS  DURING  THE  RESTRICTED  PERIOD  IS 
CONSIDERED  NECESSARY,  In  ADDITION/  THE  PLANT  SHOULD  HAVE 
A  CAPACITY  OF  300/000  CUBIC  YARDS  ANNUALLY  WHICH  IS  EQUAL 
TO  THE  ASSUMED  RATE  OF  MOVEMENT  WHICH  WAS  ESTABLISHED 
IMMEDIATELY  FOLLOWING  THE  CONSTRUCTION  OF  THE  JETTIES/ 
WHEN  APPROXIMATELY  600/000  CUBIC  YARDS  OF  SAND  WERE 
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DEPOSITED  ON  THE  UPCOAST  BEACHES  IN  A  PERIOD  OF  2  YEARS. 

Since  that  time  the  upcoast  beach  has  been  essentially 

STABLE  WITH  RELATIVELY  MINOR  SEASONAL  VARIATIONS. 

The  RAIL-MOUNTED  DREDGE  SYSTEM  BEING  CONSIDERED  IS 
AN  ADAPTION  OF  (*D I  SPLAY)  A  SYSTEM  WHICH  IS  BEING  INSTALLED 

IN  Cape  Canaveral/  Florida.  The  adapted  system  would 

CONSIST  OF  A  dredge  MOUNTED  ON  RAILS  ON  THE  WEST  JETTY  TO 
PROVIDE  MOBILITY  AND  TO  EXTEND  THE  FULL  LENGTH  OF  THE 
JETTY.  The  dredge  pump  would  be  mounted  ON  ONE  END  OF  A 
STRUCTURAL  STEEL  LADDER  SO  THAT  IT  COULD  BE  SWUNG  ON  THE 
CHANNEL  SIDE  OR  ALSO  INTO  THE  UPCOAST  AREA,  ThE  PUMP 
WOULD  BE  SIZED  TO  REMOVE  200/000  CUBIC  YARDS  OF  MATERIAL 
WITHIN  OUR  OPERATING  TIME  AND  THE  MATERIAL  WOULD  BE 
DISPOSED  OF  DOWNCOAST  ON  THE  BEACHES  BY  PIPELINE.  ThE 
LIMITATION  OF  THIS  EQUIPMENT  IS  THAT  THE  REACH  OF  THE 
DREDGE  PUMP  IS/  OPTIMISTICALLY/  A  MAXIMUM  OF  100  FEET. 

THUS  THE  PURPOSE  OF  BYPASSING  THE  SAND  WOULD  BE  FULFILLED. 
HOWEVER/  IT  WOULD  NOT  BE  POSSIBLE  TO  MAINTAIN  THE  PROJECT 
CHANNELS  BY  USE  OF  THIS  EQUIPMENT  AND  AUXILIARY  EQUIPMENT 
WOULD  BE  REQUIRED  TO  MAINTAIN  THE  CHANNEL  AND  TURNING 

BASIN.  This  equipment  could  be  other  systems  which 

OPERATE  IN  THE  CHANNEL  SUCH  AS  A  HYDRAULIC  DREDGE. 

The  SECOND  system  considered  is  an  adaptation  of 

COMMERCIAL  RECOVERY  (*DISPLAY)  OPERATIONS  WHICH  WE 
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DESIGNATE  AS  CABLEWAY  BUCKETS.  ThIS  CONSISTS  OF  A  RAIL- 
MOUNTED  OPERATING  PLATFORM  MOUNTED  ON  THE  WEST  JETTY  AT 
ONE  POSITION  OPERATING  THROUGH  CABLE  SYSTEMS  TO  ANCHORS 
LOCATED  OUTSIDE  THE  ENTRANCE  IN  LINE  WITH  THE  CENTERLINE 
OF  CHANNEL.  ThUS/  THIS  SYSTEM  WOULD  REMOVE  MATERIAL 
FROM  THE  OUTER  ENTRANCE  CHANNEL.  A  SECONDARY  SYSTEM 
WOULD  BE  THE  CONSTRUCTION  OF  A  SANDTRAP  OUTBOARD  OF 
THE  WEST  JETTY.  ThIS  ALSO  WOULD  HAVE  TO  HAVE  BRIDLES 
MOUNTED  ON  SUBMERGED  ANCHORS  LOCATED  OUTBOARD.  SUB¬ 
MERGED  ANCHORS  ARE  REQUIRED  FOR  THE  BRIDLE  CABLES  IN 
ORDER  TO  REMOVE  A  HAZARD  TO  NAVIGATION  WHICH  WOULD  BE 
IN  EXISTENCE  THROUGH  INSTALLATION  OF  NORMAL  ANCHOR 
TOWERS.  In  ADDITION/  THE  HEIGHT  OF  THE  SKID  FRAME  HAS 
BEEN  REDUCED  TO  ABOUT  25  TO  30  FEET  IN  HEIGHT  IN  ORDER 
TO  AVOID  VISUAL  POLLUTION.  ThE  COMBINATION  OF  THESE 
TWO  FEATURES  HAS  RESULTED  IN  THE  INABILITY  OF  THE  PLANT 
TO  DEPOSIT  MATERIAL  EXCEPT  ALONG  THE  INSIDE  OF  THE  WEST 
JETTY  OR  THE  OUTSIDE  OF  THE  WEST  JETTY  WHEN  WORKING  IN 
THE  STORAGE  BASIN  AREA.  In  ORDER  TO  REMOVE  THE  MATERIAL 
FROM  THESE  STOCKPILE  AREAS  AND  DISPOSE  OF  IT  DOWNCOAST 
ON  THE  BEACHES/  AUXILIARY  EQUIPMENT  WOULD  BE  NEEDED.  ThIS 
EQUIPMENT  COULD  CONSIST  OF  THE  RAIL-MOUNTED  DREDGE  PREVIOUSLY 
DESCRIBED  OR  A  HYDRAULIC  DREDGE  OPERATION.  In  ADDITION/ 

THIS  EQUIPMENT  WOULD  NOT  PROVIDE  FOR  A  MAINTENANCE  OF  THE 
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INNER  CHANNEL  OR  TURNING  BASIN  AND  AUXILIARY  EQUIPMENT  OR 
CONTRACTS  WOULD  BE  REQUIRED  FOR  THIS  PURPOSE. 

The  THIRD  SYSTEM  CONSIDERED  WAS  A  SUBMERGED  FIXED 
SUCTION  PIPELINE.  (*D I SPLAY)  SEVERAL  INSTALLATIONS  OF 
THIS  TYPE  HAVE  BEEN  MADE  THROUGHOUT  THE  COUNTRY.  HOWEVER/ 
THE  SYSTEM  WE  HAVE  CONSIDERED  HERE  IS  A  PROPRIETARY  SYSTEM 
CURRENTLY  UNDER  DEVELOPMENT  BY  A  PRIVATE  CORPORATION.  ThE 
UNIQUE  FEATURE  IS  A  SELF  PRIMING  SYSTEM  WHICH  PURPORTS 
TO  ALLOW  STARTUP  REGARDLESS  OF  THE  DEPTH  OF  SUBMERSION  IN 
THE  SAND.  This  has  been  one  of  the  major  DRAWBACKS  OF  THE 
INSTALLATION  OF  THIS  TYPE  OF  SYSTEM  HERETOFORE.  ThE  PIPE 
WOULD  BE  INSTALLED  AT  A  DEPTH  TO  MAINTAIN  THE  CHANNEL 
DEPTH  AND  WIDTH  THROUGH  FREEFLOW  OF  MATERIAL  TO  THE  INTAKES. 
A  PUMPING  PLANT  WOULD  BE  INSTALLED  ON  THE  EAST  JETTY  WITH 
DISCHARGE  TO  THE  SPOIL  AREAS,  THROUGH  THE  PIPELINE  TO  THE 
FORESHORE  ZONE  OF  THE  BEACH  DOWNCOAST  OF  THE  EAST  JETTY. 

At  present  this  system  is  not  operational  and  difficulties 
HAVE  been  encountered  IN  INSTALLATION  OF  THE  SYSTEM. 
THEREFORE/  THIS  IS  NOT  A  PROVEN  PRODUCT  AND  WOULD  REPRESENT 
AN  ELEMENT  OF  RISK.  In  ADDITION/  A  MAJOR  DRAWBACK  TO  THIS 
TYPE  OF  EQUIPMENT  IS  THE  FACT  THAT  IT  IS  OF  LIMITED  LIFE 
WITH  'WEAR  ON  THE  PIPELINE  AND  PUMPING  PLANT  BeInG  EXPECTED 
TO  RESULT  IN  THE  NEED  FOR  REPLACEMENT  IN  APPROXIMATELY 
10  YEARS.  As  YOU  WILL  NOTE/  THE  LIMITED  REACH  OF  THE 
SYSTEM  WILL  ALSO  REQUIRE  AUXILIARY  EQUIPMENT  TO  MAINTAIN 
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THE  INNER  CHANNEL  AND  BASIN. 

ThUS/  we  return  to  the  fourth  system  or  THE  HYDRAULIC 
PIPELINE  DREDGE  SYSTEM.  ThE  USE  OF  THE  HYDRAULIC  DREDGE 
HAS  BEEN  PROVEN  TO  BE  SUCCESSFUL  IN  REMOVAL  OF  MATERIAL  IN 
THE  ENTRANCE  CHANNEL  AND  THE  TURNING  BASIN  AND  DISPOSITION 
OF  THE  SPOILS  IN  THE  DOWNCOAS.T  BEACH  FOR  RETURN  TO  THE 
LITTORAL  DRIFT  REGIME.  TkE  LIMITATIONS  FOR  WORK  HAVE  BEEN 
A  LIMITATION  CN  AVAILABLE  TIME  TO  ACCOMPLISH  THE  WORK  BY 
CONTRACT.  The  STATIONING  OF  A  DREDGE  IN  THE  HARBOR  WOULD 
ASSURE  AVAILABILITY  AT  ALL  TIMES/  SINCE  DURING  THE  STORM 
SEASON  MANY  PERIODS  OCCUR  DURING  WHICH  DREDGING  COULD  BE 
ACCOMPLISHED.  fr WOULD  BE  POSSIBLE  TO  ASSURE  THAT  THE  CHANNEL 
SHOALING  COULD  BE  REMOVED  AS  IT  OCCURS/  THEREFORE  MAIN¬ 
TAINING  THE  CHANNEL  IN  A  NAVIGABLE  CONDITION.  SHOULD  ANY 
UNUSUALLY  SEVERE  STORM  CLOSE  THE  CHANNEL/  THE  DREDGE  WOULD 
BE  AVAILABLE  FOR  If’.MEDIATE  OPENING  OF  THE  CHANNEL  WITHOUT 
ABNORMAL  BELAY  AWAITING  CONTRACT  OPERATIONS.  In  ADDITION/ 

THE  PLANT  WOULD  EE  AVAILABLE  FOR  MAINTENANCE  OF  THE  INNER 
CHANNELS  AND  TURNING  BASIN. 

All  of  the  systems  considered  are  assumed  to  be 

CAPABLE  OF  BYPASSING  SAND  TO  THE  DOWNCOAST  BEACH  DISPOSAL 
AREA -AND  THUS  SATISFYING  THE  REQUIREMENT  OF  THE  PROJECT 
FOR  THIS  PURPOSE.  HowEVER/  THE  FIRST  THREE  SYSTEMS  ARE 
UNABLE  TO  COMPLETELY  MAINTAIN  THE  PROJECT  CHANNELS  AS  IS 
ALSO  A  REQUIREMENT  OF  THE  PROJECT  AND  SECONDARY  OP. 

AUXILIARY  EQUIPMENT  IS  REQUIRED.  ThE  MOST  SATISFACTORY 
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AND  VERSATILE  AUXILIARY  EQUIPMENT  WOULD  BE  A  HYDRAULIC 
DREDGE  CAPABLE  OF  MAINTAINING  INNER  CHANNEL  AND  TURNING 
BASIN  AS  WELL  AS  SUPPLEMENTING  THE  BYPASS  SYSTEM  SELECTED. 

The  first  three  systems  considered  are  actually  multiple 

SYSTEMS  HAVING  REPETITIVE  USE  OF  VARIOUS  TYPES  OF  EQUIP¬ 
MENT  AND  ACTUALLY  REQUIRING  USE  OF  THE  FOURTH  SYSTEM  TO 
SATISFACTORILY  PERFORM  THEIR  FUNCTION.  It  IS  THEREFORE 
OBVIOUS  THAT  THE  USE  OF  A  HYDRAULIC  DREDGE  DESIGNED  TO 
PERFORM  THE  MAINTENANCE  AND  THE  BYPASS  OPERATION  WOULD 
BE  THE  MOST  ECONOMICAL  AND  SATISFACTORY  SOLUTION. 

The  actual  procedure  to  be  followed  in  maintaining 

THE  CHANNEL  AND  BYPASSING  SAND  TO  THE  DOWNCOAST  BEACHES 
CAN  BE  DETERMINED  BEST  BY  ACTUAL  OPERATION.  HoWEVER/ 

A  POSSIBLE  PROCEDURE  IS  OUTLINED  HERE  IN  ORDER  TO 
ESTABLISH  A  POINT  OF  REFERENCE.  DrEDGING  OPERATIONS 
WOULD  NOT  BE  PERFORMED  BETWEEN  15  f'lAY  AND  15  OCTOBER 
BECAUSE  OF  THE  INADVISABILITY  OF  USING  THE  BEACH  AREAS 
FOR  DISPOSAL  OF  MATERIAL  DURING  THE  RECREATION  SEASON/ 

AND  IN  ORDER  TO  PERMIT  FULL  USE  OF  THE  HARBOR  AND  CHANNEL 
BY  BOATING  INTERESTS.  THEREFORE/  IN  ORDER  TO  PREPARE  THE 
CHANNEL  TO  SERVE  AS  A  STORAGE  BASIN/  DREDGING  WOULD  BE 
PERFORMED  IN  NOVEMBER  AND  DECEMBER  TO  FULL  PROJECT  DEPTHS. 

During  the  winter  storm  season  dredging  would  be  performed 

AS  CALM  WEATHER  IS  AVAILABLE  TO  BYPASS  SAND  AND  ASSURE  THE 
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MAINTENANCE  OF  THE  STORAGE  CAPACITY  OF  THE  CHANNEL.  THERE¬ 
FORE/  FOLLOWING  THE  STORM  SEASON/  THE  LAST  DREDGING  OPERATION 
WOULD  BE  PERFORMED  IN  ApRIL  AND  MaY  TO  BYPASS  SAND  AND  TO 
RESTORE  THE  CHANNEL  TO  FULL  CAPACITY  FOR  THE  APPROACHING 
RECREATIONAL  SEASON.  It  IS  ESTIMATED  THAT  APPROXIMATELY 
200/ 000  CUBIC  YARDS  OF  SAND  WOULD  BE  BYPASSED  USING  THIS 
PROCEDURE.  On  the  RARE  OCCASION  WHEN  UNUSUAL  WINTER 
ACTIVITY  DEPOSITS  AN  UNUSUAL  AMOUNT  OF  MATERIAL  IN  THE 
CHANNEL/  THE  CHANNEL  MIGHT  BE  CLOSED  TO  NAVIGATION.  HoWEVER/ 
THE  READY  AVAILABILITY  OF  THE  DREDGE  WOULD  ENABLE  THE 
CHANNEL  TO  BE  CLEARED  AND  SAND  BYPASSED  QUICKLY  IN  EVENT 
‘OF  THIS  OCCURRENCE. 

Pending  the  outcome  of  this  presentation/  no  detailed 

DESIGN  V,‘ORK  HAS  BEEN  DONE  ON  A  DREDGE.  HoWEVER/  IT  IS 
DETERMINED  THAT/  BASED  ON  THE  REQUIRED  CAPACITY/  THERE 
IS  A  REQUIRED  PRODUCTION  OF  ABOUT  .155  CUBIC  YARDS  PER 
HOUR.  This  requires  a  600-horsepower  diesel  electric 
ENGINE  FOR  THE  MAIN  PUMP  TO  DISPOSE  OF  THE  DREDGE  MATERIAL 

ON  Twin  Lake  beach.  Due  to  the  occurrence  of  kelp 

RAFTS  IN  THE  CHANNEL  LAST  YEAR/  IT  HAS  BEEN  DETERMINED 
THAT  A  CUTTERHEAD  SHOULD  BE  PROVIDED  IN  ORDER  TO  ASSURE 
THE  PROPER  DISPOSITION  OF  THIS  TYPE  OF  MATERIAL.  ThIS 
CUTTERHEAD  V/OULD  BE  PROVIDED  WITH  APPROXIMATELY  125- 
HORSEPOWER  MOTOR.  A  LADDER  OF  APPROXIMATELY  40-FOOT 
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LENGTH  WOULD  BE  REQUIRED  TO  DREDGE  THE  20-FOOT  CHANNEL 
DEPTH  WITH  AN  ALLOWANCE  FOR  SURGES  AND  SWELLS.  AlL  THIS 
DREDGING  MACHINERY  WOULD  BE  MOUNTED  ON  AN  80-FOOT-LCNG 
BARGE  WITH  A  30-FOOT  BEAM  AND  DRAFT  OF  APPROXIMATELY 

5  FEET.  The  barge  would  be  equipped  with  spuds  for 

CFERA7ICN  IN  CALM  WEATHER  AND  WINCHES/  WIREROPES/  AND 
ANCHORS  FOR  USE  IN  MORE  EXPOSED  LOCATIONS.  A  DREDGE 
TENDER  IS  REQUIRED  TO  PROVIDE  FOR  MOVING  THE  DREDGE 
FOR  SETTING  ANCHORS  AND  FOR  SERVICING  THE  DREDGE,  BOTH 
FLOATING  AND  LAND  PIPELINE  IS  REQUIRED  IN  ORDER  TO 
REACH  THE  DISPOSAL  AREA.  ThE  HANDLING  OF  THIS  PIPELINE 
COULD  READILY  BE  PROVIDED  BY  CONTRACT  OR  ON  A  RENTAL 
BASIS. 

THUS/  OUR  STUDY  INDICATES  THAT  OF  THE  FOUR  SYSTEMS 
ONLY  ONE  FULLY  SATISFIES  ALL  CONDITIONS  OF  THE  PROJECT/ 

AND  IT  IS  THEREFORE  PROPOSED  THAT  A  12-INCH  CUTTERHEAD 
HYDRAULIC  PIPELINE  DREDGE  BE  PROVIDED  FOR  SAND  BYPASSING 
AND  MAINTENANCE  OF  CHANNELS  AT  SANTA  CrUZ  HaRBOR.  ThE 
ESTIMATED  FIRST  COST  OF  THE  DREDGE  SYSTEM  INCLUDING 
ALL  GOVERNMENT  COSTS  FOR  ENGINEERING  AND  ACQUISITION  IS 
IN  THE  ORDER  OF  $550/000. 

In  REGARD  TO  THE  OPERATION  AND  MAINTENANCE  OF  THE 
SYSTEM/  THE  CONDITION  OF  LOCAL  COOPERATION  WHICH  STIPULATES 
THAT  THE  FEDERAL  GOVERNMENT  WILL  REIMBURSE  LOCAL  INTERESTS 
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TO  THE  MAXIMUM  AMOUNT  OF  $35,000  ANNUALLY  FOR  MAINTENANCE 
OF  THE  CHANNELS  IS  TO  BE  RESTUDIED  BY  MY  OFFICE.  In  VIEW 
OF  THE  LENGTH  OF  TIME  THAT  HAS  PASSED  SINCE  ESTABLISHMENT 
OF  THIS  FIRM  AMOUNT  AND  OUR  EXPERIENCE  IN  DREDGING  IN  THE 
HARBOR  SINCE  THAT  TIME,  I  WISH  TO  INVESTIGATE  THE  POSSIBILITY 
OF  AN  INCREASE  IN  THE  AMOUNT  DUE  BOTH  TO  PRICE  LEVEL 
INCREASE  AND  AMOUNT  OF  MATERIAL  REMOVED  ANNUALLY  AND  I 
WILL  ACTIVELY  PURSUE  THIS  INVESTIGATION. 
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THE  STATEMENT  THAT  FOLLOWS  WAS  MADE 
AT  AN  ADJOURNED  SPECIAL  MEETING  OF  THE 
SANTA  CRUZ  PORT  DISTRICT  COMMISSION 
THURSDAY,  SEPTEMBER  7,  1972  AT 
CABRILLO  COLLEGE  GYMNASIUM 
APTOS,  CALIFORNIA 


MR.  HARRIS,  OTHER  PORT  DISTRICT  BOARD  MEMBERS, 

LES  PETERSON,  LADIES  AND  GENTLEMEN: 

MY  NAME  IS  ED  FLAVELL.  I  AM  PRESIDENT  OF  THE  EAST 
CLIFF  DRIVE  PROPERTY  OWNERS  ASSOCIATION.  OUR  PROPERTY  IS 
LOCATED  AT  2940  PLEASURE  POINT  DRIVE,  SANTA  CRUZ. 

WASN'T  IT  A  GREAT  FILM*  THAT  WE  JUST  ^AW?  THOSE 
WHO  MADE  IT  DID  A  FINE  JOB  OF  SIMPLIFYING  A  COMPLEX  SUBJECT. 

SINCE  WE  ALL  HAVE  IT  FRESH  IN  OUR  MINpS,  IT  SEEMS 
TO  BE  APPROPRIATE  TO  DISCUSS  THE  RIVER  OF  SANQ  AS  IT  PERTAINS 
TO  OWNERS  OF  SHORELINE  PROPERTY  EAST  OF  THE  SANTA  CRUZ 
HARBOR  AS  WELL  AS  TO  HARBOR  OPERATIONS. 

MEMBERS  OF  OUR  ORGANIZATION  AND  I  HAVE  SIGNED  THE 
PETITION  URGING  THE  CORPS  OF  ENGINEERS  TO  INITIATE  A  MAINTEN¬ 
ANCE  DREDGING  SCHEDULE  THAT  WILL  KEEP  THE  CHANNEL  OPEN 
AND  SAFE  ON  A  YEAR- AROUND  BASIS.  SO  DOING,  HOWEVER,  WILL  NOT 
NECESSARILY  PROVIDE  US  WITH  THE  AMOUNT  OF  SAND  WE  NEED  TO 


AVOID  EXCESSIVE  SHORELINE  EROSION. 


»THE  beach  -  A  RIVER  OF  SAND:  AGI-EDF  EARTH 
SCIENCE  SERIES  PRODUCED  BY  ENCYCLOPAEDIA  BRITANNICA. 
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THIS  WINTER  AND  SPRING  HAVE  BEEN  PART  OF  A  GOOD 
SAND  YEAR  FOR  US  TO  THE  EAST  OF  THE  HARBOR  BECAUSE  THE 
HARBOR  WAS  SHOALED  SHUT  FOR  MANY  MONTHS.  DURING  THAT  TIME 
THE  RIVER  OF  SAND  WAS  FLOWING  PAST  THE  HARBOR  AND  PAST  OUR 
PROPERTIES,  SO  WE  HAD  SAND  DURING  THOSE  MONTHS  OF  HIGH 
TRANSPORT  ENERGY  IN  THE  LITTORAL  ZONE. 

YOU  SAW  IN  THE  FILM  HOW  PATCHES  OF  YELLOW  DYE 
MOVED  RAPIDLY  PARALLEL  TO  THE  SHORELINE  IN  T^E  SHALLOW 
SURF  ZONE  BUT  HARDLY  MOVED  WHEN  JUST  BEYOND  THE  BREAKERS. 
WHEN  THE  MOUTH  OF  OUR  HARBOR  IS  OPEN,  BECAUSE  OF  ITS  DEPTH 

•  I 

THE  SAND  RUNS  INTO  IT  RATHER  THAN  PAST  IT. 

HOW  FAST  THE  SAND  RUNS  INTO  THE  APPi^OACH  CHANNELS 
SERVING  AS  STORAGE  BASINS,  DEPENDS  UPON  THE  AVAILABLE  WAVE 
ENERGY.  WHEN  THE  MOVEMENT  INTO  THE  HARBOR  fS  HEAVY,  THAT 
IS  PRECISELY  THE  TIME  WHEN  WE  NEED  TO  HAVE  THE  SAND  BYPASSE 
BECAUSE  THEN  IS  WHEN  THAT  SAME  WAVE  ENERGY  IS  SCOURING  OUR 
SHORE  LINE  MOST  RAPIDLY. 

EACH  TIME  THE  HARBOR  FILLS,  THE  MOVEMENT  OF 
70  TO  80,  000  CUBIC  YARDS  OF  SAND  HAS  BEEN  DENIED  TO  THOSE  OF 
US  WHO  LIVE  TO  THE  EAST  OF  THE  HARBOR.  THAT  IS  ABOUT  ONE- 
FOURTH  OF  A  YEAR'S  SUPPLY.  WHILE  IT  ACCUMULATES  IN  THE 
HARBOR,  WE  HAVE  EXCESSIVE  EROSION. 
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AS  THE  FORMER  PRESIDENT  OF  OUR  ORGANIZATION  ONCE 
PUT  IT  IN  A  LETTER  TO  THE  SAN  FRANCISCO  DISTRICT  ENGINEER: 

"WE  NOW  RECEIVE  SAND  ONCE  A  YEAR  WHEN  THEY  DREDGE  THE 
HARBOR  IN  MARCH  AND  APRIL.  WE  HAVE  NOT  RECEIVED  SAND  ON 
A  REGULAR  BASIS  AS  WAS  NATURE'S  WAY  BEFORE  THE  YACHT  HARBOR. 
THIS  IS  SIMILAR  TO  THE  DELIVERY  OF  MILK. . .  .IT  IS  ESSENTIAL  TO 
GET  IT  DAILY,  NOT  A  TRUCK-LOAD  ONCE  A  YEAR." 

OUT  OF  FAIRNESS  TO  OUR  SITUATION  DOWf^  COAST,  WE 
HAVE  TO  QUESTION  WHETHER  WE  WILL.  HAVE  ADEQU./^TE  PROTECTIVE 
SAND  IF  THE  HARBOR  IS  DREDGED  TWO  OR  EVEN  THREE  TIMES  A  YEAR. 
AFTER  ALL,  IT  WAS  ACCUMULATING  WHEN  WE  NEEDED  IT  MOST.  IT 
IS  STILL  OUR  FEELING  THAT  A  SYSTEM  A.PPROACHINC  CONTINUOUS 
BYPASSING  OF  SAND  IS  THE  ANSWER  TO  BOTH  THE  SHOALING  PROBLEM 
AT  THE  HARBOR  AND  OUR  ACCELERATED  EROSION  PROBLEM. 

LES  PETERSON  VERY  KINDLY  GAVE  ME  A  COPY  OF  A 
LETTER  WRITTEN  AUGUST  1,  1972  TO  HIM  BY  COL.  J.  L.  LAMMIE, 

SAN  FRANCISCO  DISTRICT  ENGINEER  OF  THE  U.  S.  ARMY  CORPS  OF 
ENGINEERS.  IT  READS  AS  FOLLOWS: 
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WCFtY  TO 

AW«W««AM 


DEPARTMENT  OF  THE  ARMY 

SAN  FRANCISCO  DISTRICT.  CORPS  OF  ENCINESRS 
too  MCAUUSTSR  STREET 
SAN  FRANCISCO.  CAUFORNIA  OAIOE 


ATTINTION  OFl  SPNDE 


1  August  1972 


Mr.  Lekter  M.  Peterson 

Port  Director 

Santa  Cruz  Port  District 

■135  -  ^th  Avenue 

Santa  traz,  California  95060 


■Dear  Mir.  Peterson: 

As  Colonel  Mixan  discussed  with  you  by  phone ^  our  Division! 
Engineer  has  recommended  the  following  procedures  to 
satisfy  the  dredging  maintenance  needs  at  Santa  Cruz  Harbcij 

•  a.  First,  we  plan  to  withdraw  the  dredge  Santa  Cruz 
from  the  harbor  for  ■transfer  to  an  area  appropriate  to  . 
•  its  design.'  I 

b.  Second,  Santa  Cruz  Port  District  viil  reimbursed 

‘  for  expenses  incurred  in  maintenance  and  repair  of  the  I 

dredge.  ■ 

c.  Third,  interim  maintenance  of  Sant:a  Cruz  Harbor  I 

will  he  resumed  by  the  Federal  Government  through  the  'I 

former  system  of  late  spring  dredging. 

d.  Fourth,  a  review  of  the  sand -bypassing  requirement [ 

at  Santa  Cruz  Harbor  will  be  conducted  by  the  San  Francisco 
District,.  *  *  ’  I 

I 

'  Sincerely  yours,  . 


t'Zr: 


J.  L.  LAMMIE  ^ 
Colonel ,  CE 
District  Engineer 


WE  IN  OUR  ASSOCIATION  TAKE  EXCEPTION  TO  THE  THIRD 
AND  FOURTH  POINTS.  THE  DIVISION  ENGINEER  IS  SIMPLY  RETURNING 
US  TO  A  SITUATION  THAT  HAS  BEEN  UNTENABLE  DURING  THE  ENTIRE 
LIFE  OF  THE  PORT  FACILITY:  NAMELY,  ANNUAL  DREDGING  AND  STUDY 
OF  BYPASSING  REQUIREMENTS.  IT  APPEARS  TO  BE  AN  EXCUSE  FOR 
AVOIDING  POSITIVE  ACTION. 

THE  BYPASSING  REQUIREMENT  WAS  STUDIED  BY  THE  SAN 
FRANCISCO  DISTRICT  AND  REPORTED  HERE  AT  CABRILLjO  COLLEGE 
ON  AUGUST  19,  1970  BY  COL.  CHARLES  R.  ROBERTS,  WHO  WAS  THEN 
DISTRICT  ENGINEER,  WE  INVITE  COL.  LAMMIE  TO  REFER  TO  COL. 
ROBERTS'  REPORT  AND  FIND  THE  STATEMENT  THAT  ". . . .  THE  PLANT 
SHOULD  HAVE  A  CAPACITY  OF  300,000  CUBIC  YARDS  ANNUALLY  WHICH 
IS  EQUAL  TO  THE  ASSUMED  RATE  OF  MOVEMENT  WHICH  WAS  ESTABLISHED 
IMMEDIATELY  FOLLOWING  CONSTRUCTION  OF  THE  JETTIES.  "  IT  HAD  BEEN 
DESCRIBED  EARLIER  IN  THE  SAN  FRANCISCO  DISTRICT  ENGINEER'S  "SANTA 
CRUZ  COUNTY  SHORELINE,  SECTION  103,  RECONNAISSANCE  REPORT  FOR 
BEACH  EROSION  CONTROL".  THE  COLLAPSE  OF  MANY  SEAWALLS  AND 
THE  DISAPPEARANCE  OF  CAPITOLA  BEACH  LED  THE  SANTA  CRUZ  COUNTY 

J 

BOARD  OF  SUPERVISORS  ON  NOVEMBER  2,  1965  TO  PASS  THEIR  RESOLUTION 
801-65  REQUESTING  THIS  REPORT.  INCIDENTALLY,  CONCERNING  THE 
SANTA  CRUZ  HARBOR,  IT  WAS  STATED  IN  THAT  RECONNAISSANCE 
REPORT  SIX  YEARS  AGO  THAT,  "THE  WORK  REMAINING  TO  BE 
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ACCOMPLISHED  CONSISTS  OF  CONSTRUCTING  THE  SAND  BYPASSING 
PLANT.  THE  JETTIES,  CHANNELS  AND  BASIN  ARE  UNDER  MAINTENANC 
BY  THE  CORPS  OF  ENGINEERS."  HOW  CAN  MORE  STUDY  CONC-.RNING 
THE  BYPASSING  REQUIREMENT  BE  CONSCIONABLY  PROPOSED? 

WE  ALLiCNOW  THE  HISTORY  OF  THE  DREDGE. "SANTA  CRUZ". 

IT  IS  A  FLAGRANT  CASE  OF  MONUMENTAL  INEPTITUDE.  OUR  PORT 
DISTRICT  PEOPLE  WERE  GIVEN  NO  SAY  IN  THE  DESIGN,  CONSTRUCTION, 
OR  ACCEPTANCE  OF  THE  DREDGE.  THEY  HAD  NO  ACTIVE  ROLE  IN 
SPITE  OF  $160,  000  OF  LOCAL  MONEY  BEING  INVOLVED.  FURTHERMORE 
COMPETENT  COUNSEL  FROM  EARL  &  WRIGHT,  THE  ENGINEERS  WHO 
DESIGNED  THE  HARBOR,  WAS  IGNORED. 

BYPASSING  REQUIREMENTS  HAVE  NOT  CHANGED  SINCE 
COL.  ROBERTS  MADE  HIS  REPORT.  THE  PROBLEM  1$  THE  SAME  AND 
ITS  POSSIBLE  SOLUTIONS  DIFFER  ONLY  IN  DETAIL.  PROVIDING  THE 
SANTA  CRUZ  HARBOR  WITH  A  FLOATING  HYDRAULIC  DREDGE  WAS 
NOT  BAD  IN  CONCEPT;  THE  FAILURE  WAS  IN  EXECUTION. 

IN  OUR  OPINION  WHAT  WE  NEED  IMMEDIATELY  IS  EITHER 
AN  ALL  WEATHER  LAND  BASED  BYPASSING  PLANT  WORKING  ALONG 


THE  WEST  JETTY  OF  THE  HARBOR  PLUS,  IF  IT  IS  NEEDED,  MAINTENAN 
DREDGING  BY  THE  CORPS  OF  ENGINEERS:  OR  THE. PURCHASE  OF 
ANOTHER  DREDGE,  CAPABLE  OF  OPERATING  OUTSIDE  THE  HARBOR, 

TO  BE  DESIGNED,  SPECIFIED,  AND  PURCHASED  UNDER  THE 
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SPONSORSHIP  OF  OUR  SANTA  CRUZ  PORT  DISTRICT  WITH  APPROVAL 
AND  MONEY  BEYOND  THE  DISTRICT'S  $160,  000  COMING  FROM  THE 
U.  S.  ARMY  CORPS  OF  ENGINEERS. 

OUR  ORGANIZATION  OFFERS  ITS  SUPPORT  IN  WHATEVER 
FORM  WILL  BE  OF  VALUE  TO  OUR  PORT  DISTRICT.  WE  FEEL  WE 
HAVE  STRONG  MOTIVATION  TO  ASSIST  AND  DESERVE  TO  BE  HEARD 
BECAUSE  THE  MEMBERS  OF  THE  EAST  CLIFF  DRIVE  PROPERTY 
OWNERS  ASSOCIATION  HAVE  AVERAGELY  SPENT  $12,800  PER  MEMBER 
FOR  CONCRETE  AND  ROCK  SEAWALLS  TO  FIGHT  THE  ACCELERATED 
EROSION  THAT  WAS  TRIGGERED  BY  THE  BUILDING  OF  THE  SANTA  CRUZ 
SMALL  CRAFT  HARBOR.  THE  COLLECTIVE  PRIVATE  COSTS  FOR 
SHORELINE  PROTECTION  MAKE  DREDGES  LOOK  INEXPENSIVE.  THAT 
IS  WHY  WE  CANNOT  AFFORD  THE  LUXURY  OF  STILL  MORE  STUDIES 
BY  THE  ARMY  CORPS  OF  ENGINEERS  TO  DETERMINE  THE  SAND¬ 
BYPASSING  REQUIREMENT. 

WHAT  WE  DO  NEED  IS  THE  FURNISHING  OF  SERVICES  BY  THE 
CORPS  OF  ENGINEERS  THAT  WILL  KEEP  OUR  HARBOR  OPEN  AT  ALL 
TIMES,  ACCOMPANIED  BY  IMMEDIATE  IMPLEMENTATION  OF  A 
PROGRAM  THAT  WILL  LEAD  TO  PHYSICALLY  PROVIDING  EQUIPMENT 
CAPABLE  OF  BYPASSING  300,  000  CUBIC  YARDS  OF  SAND  PER  YEAR, 
PREFERABLY  AS  IT  ACCUMULATES  AND  ON  AS  CLOSE  TO  A 
CONTINUOUS  BASIS  AS  POSSIBLE. 
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3070  Ramona  Street 
Palo  Alto,  CA  94306 
September  8,  1972 


Colonel  J.  L.*  Lammie 
District  Engineer 
Department  of  the  Army 

San  Francisco  District,  Corps  of  Engineers 
100  McAllister  Street 
San  Francisco,  CA  94102 

Attention:  SPNDE 
Dear  Colonel  Eammie: 

‘I  had  occasion  to  use  your  name  last  night  when  addressing  an 
adjourned  special  meeting  of  the  Santa  Cruz  Port  District  Commission. 

So  you  will  be  aware  of  the  remarks  that  were  made,  a  copy  is  enclosed. 

It  is  our  hope  that: 

1.  At  an  early  date  you  will  address  yourself  to  the 
shoaling  problem  at  the  Santa  Cruz  Harbor  and  the 
erosion  problem  along  the  shoreline  east  of  it. 

2.  You  will  attempt  to  dissuade  your  Division  Engineer 
from  the  passive  posture  he  has  recommended. 

3.  You  will  treat  the  Santa  Cruz  situation  as  an  oppor* 
tunity  to  solve  a  problem  rather  than  an  inherited 
can  of  worms  that  is  to  be  avoided. 

Knowing  the  funds  needed  to  implement  your  proposals  must  come 
from  Congress,  we  are  bringing  our  plight  to  the  attention  of  our  elected 
representatives  by  sending  them  copies  of  this  letter  and  statement. 


Colonel  J«  L.  l^mmle 
September  8t  1972 
Page  2 

I  hope  we  will  have  an  opportunity  to  meet  sometime  •  perhaps 
along  the  beaph  •>  and  send  our  organization's  best  wishes  for  success 
in  your  challenging  assignment  as  San  Francisco  District  Engineer. 

Cordially  yours. 


£.  W,  Fla  veil 
President 

EWF:lk 

cc:  Senator  Alan  Cranston 
Senator  John  Tunney 
Congressman  Charles  Gubser 
Santa  Cruz  County  Board  of  Supervisors 
Santa  Cruz  Port  District  Commission 


■  *r*  ?  *  ( 


•  ■  t 


fuhton  crssosttf.  Tt:e  4R  ASV  by  ur.esi* 
inz  ‘At  3R  Act.  prcvicM  for  a  ftlrtec 
auUiorAUen  »  cur.d  CsnilaU.  A  aa«> 
aiv«  dlversun  9(  lectlor.  Sll  au;ju&:e. 
in  t&e  aaaees  oi  provjtcn  :f  additional 
aueh  flr.anKr.*.  aiee:  ins  abUlt? 

of  other  railroafia,  ?ar.:eu:ari7  the  xar- 
f'jtal  and  banicrjst  Midwest  ratlrsada. 
to  pursue  eiforsusl)'  plant  and  equip* 
meet  nvttallsatloo  pr;srair.s,  prosraffls 
which  may  vail  be  essential  to  the  sur> 
vlval  of  some  railroads. 

Mr.  Sptaltcr.  the  bdl  Z  am  introduelna 
wish  Mr.  Roojrrr.  chairman  of  the  Sub¬ 
committee  OR  TriRipcrtatisn  and  -Csm- 
msree  of  the  Committee  on  Interstate 
and  Toreica  Commerce,  represents  an 
approach  to  the  CoeRall  Ivmdlni  prob¬ 
lem  which  I  believe  Is  worthy  of  con¬ 
sideration.  The  funds  authcrlaed  by  the 
blU  would  be  available  to  deal  with 
CenSatl's  problems  until  a  eostprs- 
henaive  solution  can  be  arrived  an  The 
bill  authonsea  the  funds  tc  re.m.ain  avail¬ 
able  unUI  expended,  so  the  ameunt  and 
rate  of  funds  expended  will  be  carefully 
senitortd  by  7SRA  under  Ctc  exunnj 
statutory  frameworlc. 

Z  would  like  to  emphasize  that  this  bill 
Is  not  a  precedent  for  an  annual  ball-cut 
of  ConRall.  It  represents  an  tnttrla 
approach  while  a  ersprehenilTe  Icsy- 
ttrm  selutlen  for  ConAah  Is 

belnp  formulated.  Any  such  proposed 
■oluhcn  Will  be  decided  on  next  year  by 
the  Censrtss  with  the  benefit  of  the 
rteemmendaciens  of  Uie  admlnistrstien. 
which  wlh  have  addressed  the  Issues  in 
tot  contest  of  its  budnt  process.  Mere- 
over.  C3HA  will  have  had  an  oppor¬ 
tunity  to  perform  a  similar  in-depto 
study  and  submit  its  reeommendatlens 
to  tot  cenertss. 

Mr.  Speaker,  at  this  time  Z  am  eer- 
tsdnly  sot  wedded  to  a  particular 
method  of  selvinc  the  CenRah  fuadtns 
problem.  I  toirJc  that  all  available  op¬ 
tions  should  be  explored  eo  that  the 
Pfsrtheast  reyicn  will  continue  to  receive 
adequate  rail  scr/iees  at  the  lowest  pos¬ 
sible  cost  m  the  taxpayer.  However.  Z  do 
feel  that  the  proslca  s.*:oi:Id  be  ad- 
drssatd  directly  and  fcrtorlshtl.v.  There 
is  reneral  asrsement  that  the  cost  of  de- 
layins  certain  vital  capitol  improvament 
and  acdulsltfen  projKts  that  ConRall 
Intends  to  punue  wouM  severely  impair 
iU  ability  ever  to  provide  adequate  serv¬ 
let  and  also  raise  toe  cost  of  such  proj- 
eets  dramttiedlly  when  they  art  ulu- 
mauly  undertaksa.  Of  eoune.  such  de¬ 
lay  would  hardly  be  In  the  best  interests 
of  toe  taxpayer  er  of  that  letsent  of 
the  Hatioa  itrred  by  CcnHall  The  rest 
of  toe  Hatton  would  be  sertously  ad¬ 
versely  affected  by  a  poor  rail  eosnee- 
tlon  with  the  Herthitst  quadrant,  for  a 
nahonal  rah  transpertatten  eystem  Is 
only  M  itrsnp  u  its  weakast  link. 

3dr.  Speaker,  the  Committee  cn  Inter¬ 
state  and  roretin  Coccrrce  wih  be  Uk- 
inr  a  lor.(  hard  look  at  CssHah'i  pros- 
ress  and  presoeets  and  wth  earefuhy 
shidy  all  proeosals  for  solvtof  the 
ConRall  fur  dins  preblea.  Soecfuliy. 
with  the  he!?  of  ah  esnetmed  about  :be 
quality  of  rah  icrviet  t.toous.bout  the 
Katies,  we  wih  arrive  at  the  beat  lolu- 
uoa.« 


A  BZZi.  TO  STODT IHS  SARTA  CXCZ 
XAJUIOX  AMS  ZI3  IMPACT 

The  SPZASZR  pro  tempore.  Under  a 
previous  order  of  the  House,  the  ?ent>- 
man  from  Czllfemla  iMr.  Pamxtts}  is 
rseoe&lctd  Cor  S  cunutes. 

•  Mr.  yANUTTA.  Mr.  Speaker,  last  tah. 
I  Introduced  lecisladcn  which  would  au¬ 
thorize  fundlns  for  a  study  by  the  C.S. 
Army  Cerps  of  znzlneers  in  order  to  de¬ 
velop  a  permasent  leiutiea  to  the  an¬ 
nual  bteckare  of  toe  Santa  Crub  smah 
craft  .harbor. 

Zh  diseuaslnv  this  matter  with  local 
eSetaU  and  residents  of  Santa  Crus 
County,  It  appean  that  toe  parhcular 
design  problanu  u  be  dealt  with  in  this 
study  may  be  havlnr  an  effect  well  be¬ 
yond  the  confines  of  the  harbor  Itself- 
In  recent  years,  stvtral  homes,  roads, 
and  other  properto  have  been  facing  a 
serious  threat  caused  by  cliff  erosion  in 
toe  area  east  of  the  harbor.  Although  a 
certain  level  of  erosion  is  to  be  expected 
or.  oessn  front  cliffs  of  this  sort,  there  is 
some  Indicadcn  that  the  harbor  eon- 
struchen  has  disturbed  the  natural  pro- 
teehve  sand  Sow  pattens  and  thus 
greaUy  increased  the  erosion  rate. 

Z  believe  that  iny  Federal  study  di¬ 
rected  toward  the  development  of  long- 
range  plans  for  the  harbor  facility  should 
also  take  into  zcccunt  the  possible  im¬ 
pact  of  those  plans  cn  surrounding  areas. 
For  tola  reason.  Z  am  today  reintroduc¬ 
ing  this  bill  with  additional  lanriage  to 
Insure  that  tods  ecuahy  preasuig  need  is 
given  fail  attinticn  by  toe  Corns. 

The  bill  foUewe: 

tJL  tl4M 

A  btu  to  meairy  »«  prsjtet  ler  aaviyattoa 
la  sasta  srrs  3areer,  Sasu  Cruz.  Can- 
fomia.  ana  m  sutbortse  seruin  stuoia  in 
eeantcUoB  wttb  lueb  harbor 
M«  <I  erteeted  by  ate  Senate  and  Xevt  of 
Xcorermmaccr  e/  Ou  VniUd  SUtit  of 
smertea  in  Canymr  ausmblca.  That  the 
nariyanoR  yrejfes  for  Santa  Cruz  Barber, 
Saata  Cruz.  Cahrsml^  autkorUta  la  itetiez 
101  of  tk*  hiTtr  asd  Barber  Ace  of  lOSe 
(PubUe  Law  s5-SCQt  U  kereby  siedtota  to 
pruv<.sa  mat  190  yeretarcs  of  tk*  eeiti  e: 
all  of  the  •euatn  ua  feMvek  rvlacag  to 
the  ana  bypautog  faeUlty  autketiad  u 
part  of  tuck  praitet  than  be  paid  by  tkr 
ffeitod  States.  la  addinsa.  suea  pruieet  la 
furtktr  sodlhed  to  autkertzo  tka  Saertsary 
of  tka  Arxy.  tetiag  toruuik  tka  Chief  er 
Xagtnaati.  to  uadaraka  euek  salntaBaaca 
dradgtog  outaida  tka  OeuBdanm  ef  the 
aotnorzad  project  u  say  Os  seecsaary  to 
pravaat  er  miugset  ekealiag.  surra,  aud 
reutad  proouas  a  taa  barber. 

dee.  3.  (ai  Tka  gaetttary  of  tht  Ansy. 
astlag  tamugk  tka  ChUf  ef  Bsgtseers.  skaU 
uadartaka  tuck  aagtoseitcg  aod  dealga 
■tudtaa  M  sta  aanaury  to  davalep  addinecol 
■eiuttoto  fer  tka  tboaUag.  aurga,  and  rolatsd 
problass  la  Saato  Crua  Barber,  gaota  Cruz. 
caUforsia.  laeiuding  tuea  addineeja  etrue- 
rural  aad  autateeasea  saoansea  m  ka 
datorauaee  sacaeurr.  Za  addlttea.  tka  Sac- 
ratory  of  tka  Aray.  tetiag  tBrevga  tka  Chief 
ef  Zsflaam.  tkaU  tndy  attarcattva  satneds 
of  sora  laiUTseterur  eaietauuag  (ks  ekan- 
call  aad  rurug  etstoa  la  auek  karber.  la 
ftudrxg  suea  aluruaaTe  taetkeds.  tka 
Saeraeary  ef  tka  Araiy.  aeoag  tkrrrgk  tka 
Chief  cf  SagtaevTS.  ssau  datertolec  tka  eSeet 
auek  sltersaiiet  aetkods  would  kava  ea  tka 
troBiaa  ef  tka  eUSa  toeatad  east  ef  suck 
harbor. 

lb)  The  Sseeury  ef  taa  Army,  aacag 


tnrbugn  tne  Chief  ar  Xnainetn.  ikai:  rvyorc 
ta«  rttuito  of  tdc  niidias  autaerutd  by  this 
•actlod  to  CSRgrtH  M  (eoB  aa  ptaeticabla.* 


co.Mprrrrrvs  psacttcss  ik  ths 

CO.MMUTf:C.VTIOKS  2fCCSTRV 

The  S?Z.^SIZR  pro  tempore.  Under  a 
previous  order  cf  toe  House,  toe  gentle- 
man  from  Oregon  (Mr.  ULLwuei  is  rec¬ 
ognized  for  S  minuiu. 

•  Mr.  ULIMAK.  Ur.  Speaker,  my  eol- 
lear.ies.  toe  Henorablea  AcCosr  and 
OowcAir.  loin  me  in  the  following  ststo- 
men:  eencsming  tot  communlcadons 
todus  try: 

Mr.  Speaker,  x  large  number  of  public 
and  private  organizations,  at  toe  request 
of  toe  telecommunications  induacy.  have 
taken  poattiocs  expressing  concern  toat 
Congress  should  expeditiously  review 
and  determine  the  national  telecommu¬ 
nications  policy.  They  are  also  eonesmed 
that  any  policy  not  have  tn  adverse  Im¬ 
pact  cn  either  the  cost  or  quality  of  basic 
resldentul  and  baste  long  distance  serv¬ 
ices. 

The  Oregon  ergonizatiotto  who  have 
submitted  their  formal  position  on  tele¬ 
communications  policy: 

Cortae  Blwaalt  Club. 

LlAkvt:ia  Zlwaala,  Zlamath  yaCs. 

Newport  ckaxsbar  of  Comsatea. 

Toitdo  Chaabtf  of  Coetmarea. 

City  ef  Sappy  Valley, 

Albany  AAB?  Chapttr  BP.  See. 

Albany  Chaabar  oi  CbBtotores. 

Ameneaa  Buataea  Wemaa’s  AsaedaUea. 

ArltBgtoR  Ckastoer  ef  Coesmesce. 

ArUagton  Sealer  esswat. 

Aatona— AARB. 

Astoha  Chanbar  ef  Cotoaarea. 

Baktr  Cocaty  Cksabar  of  Cosstarca. 

Bind  AARP  Chapter  Bo.  *38. 

Btsd.  Chambar  ef  Cecmierea. 

City  ef  AxUsgtoiL 

Civr  ef  CvltOB. 

City  ef  Heppsar. 

City  ef  Siasatk.  Palli. 

City  of  Macfbrt. 

City  of  ?vsdlate& 

City  of  WanaBtss. 

Claeicasaa  Ceudty  Saalsr  ClUstns  Ceundl. 

Cessmerttai  Club  ef  yereiasd. 

coadea  Sesier  cnzass. 

Corrania  Chasbar  ef  Cecmeiree. 

CailM  StBler  Castor. 

Sitaeada  Chasbar  of  Coomaree. 

Scgcac  Chasbar  ef  Ceasearce. 

Zugfsa  Cessuatoaueaa  Weeketo  of  Asar- 
lea  Los:  Be.  930S. 

Oraata  Pmaa  It  Zoiapblat  Ceuaty  Chasbar 
or  Cesserer. 

Xappacr-Uere  Ceuaty  Chasber  of  Cem- 
Bierea. 

Heleemb-Oudoek.PssX  Place  Melghber- 
hoed  Aaaeelatien. 

Suaecea  Ctu  Chasber  ef  Comsaree. 

Sosata  PiUa  Beard  of  Cessiaueseis.  . 

Casath  PaUa  Quota  Club. 

Lake  Oawage  towaala.  ^ 

Laar  Ceuavr  Pwa  Buiasu.  _ 

Lana  ceuaty  Labor  CeuneU. 

Laato  ClUaaa  fer  Teuta  CesBlaalea. 

Madraa  Chasbar  ef  Cemmaree. 

Marlsa  Ceuaty  Peeaeaa  Qraaga  Be.  4. 

Mcdfsrd  Ckasear  ef  Cosmeres.  . 

Midftrd  C.WJL  Local  Be.  P3US. 

Matre  Zaat  Jayetu. 

MUvaukla  farcaos. 

Ut.  Acgal  Chasbar  of  Cesmaret. 

Kt.  Aagal  PaTaiepmaot  Carporatiea. 

Muiti-purpea*  Daiiaa  Baaior  Adviaery. 
CeuBcU. 

Baueaat  Qewmen  Ceofaraaea. 


LEON  E.  PANETTA 

'•TM  OlSTMCT  CAl'^OOM* 

CM4MIMA<a 

House  BUDGET  COMMITTEE 

COMmTTHt. 

AGRICULTURE 
HOUSE  ADMINISTRATION 
ILECT  COMMITTEE  ON  HUNGER 
STEERING  AND  ROUCY 

MAJORITY  WHIR 
FOR  THE  BUDGET 
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February  3,  1992 


Mr.  Ed  Flavell 

2940  Pleasure  Point  Drive 

Santa  Cruz#  California  95062 

Dear  Mr.  Flavell: 

Thank  you  for  taking  the  time  to  visit  with  me  during 
recent  constituent  hours.  Since  establishing  this  format 
several  years  ago  for  meeting  with  people  on  an  individual 
basis /  I  have  come  to  rely  on  these  conferences  as  an  in¬ 
valuable  source  of  information  as  I  review  legislation  that 
is  pending  before  Congress.  Also*  I  need  to  know  when  pro¬ 
grams  of  the  federal  government,  which  were  established  to 
meet  the  needs  of  people,  are  not  doing  their  job.  It  is 
critical  that  I  hear  about  the  kinds  of  problems  people  in 
this  District  are  encountering. 

I  appreciated  having  the  opportunity  to  hear  about 
your  continued  interest  in  a  proposed  study  by  the  Army 
Corps  of  Engineers,  regarding  beach  erosion  in  the  Yacht 
Harbor  and  Live  Oak  areas  of  the  county.  Therefore,  as 
we  discussed,  I  will  set  up  a  meeting  with  the  Corps  about 
this  issue.  My  plans  are  to  meet  in  the  Santa  Cruz  area 
as  soon  as  my  schedule  permits;  I  will,  of  course,  notify 
you  beforehand  of  the  time  and  place. 

With  best  wishes. 


LEP : kwe 


EAST  CLIFF  DRIVE  PROPERTY  OWNERS  ASSOCIATION 
OF  SANTA  CRUZ  COUNTY 
120  -  13TH  AVENUE 
SANTA  CRUZ,  CALIFORNIA  95062 


Febnuuy  6, 1992 


Honorable  Leon  E.  Panetta 
Member  of  Congress 
339  Cannon  House  Office  Building 
Washington,  0.  C.  20515 

Dear  Congressman  Panetta. 

We  thank  you  for  having  your  office  provide  us  with  a  copy  of  your  House  Resolution  1 1485. 
dated  March  13,  1978.  Your  staff  member  Lisa  Silverberg's  diligence  was  of  great  value. 


Although  your  House  Resolution  is  fourteen  years  old.  it  us  just  as  meaningful  today  as  it  was 
then.  The  threat  from  cliff  erosion  in  the  area  east  of  the  harbor  to  which  you  referred  still 
persists.  The  speculation  on  your  part  that  the  harbor  has  disturbed  the  natural  protective  sand 
flow  patterns  and  thus  greatly  inaeased  the  erosion  rate  is  still  shared  by  many. 


It  is  interesting  that  your  resolution  was  to  provide  100%  of  the  costs  of  all  studies  and 
research  for  the  sand  bypassing  facility  and  also  would  authorize  the  Corps  of  Engineers  to 
undertake  maimenance  dredging  outside  the  boundaries  of  the  harbor. 

In  addition  you  provided  that  the  studies  shall  determine  the  effect  alternative  methods  would 
have  on  the  erosion  of  the  cliffs  located  east  of  such  harbor. 

Your  House  Resolution  11485  addressed  concerns  on  the  part  of  shoreline  homeowners,  agencies 
responsible  for  roads  and  beaches,  as  well  as  the  City  of  Capitola  that  were  full  blown  as  far 
back  as  1967.  It  is  a  pity  that  it  did  not  become  law  in  1978.  If  it  failed  for  lack  of  local 
support,  we  can  assure  you  that  there  now  is  support  for  the  type  of  studies  and  action  that  your 
House  Resolution  11485  proposed  in  1978. 


Sincerely  yours. 


Ed.  Flavell,  President  Bill  Geisreiter,  Secretary-Treasurer 

cc  Jan  Beautz,  Chair,  Santa  Cnrz  County  Board  of  Supervisors 
Stephanie  Hartan,  Mayor  of  Capitola 
Don  Lane,  Mayor  of  Santa  Cruz 
Brian  Foss.  Port  Director,  Santa  Cruz  Port  District 
Ken  Christopher.  Santa  Cruz  office  of  Congressman  Panetta 


APPENDIX  in 


The  following  is  a  mailing  list  of  harbor  users  interviewed  for  this  study  who  did 
not  request  anonymity.  Businesses  listed  without  individual  contacts  requested 
listing  in  this  manner. 

Stephen  Scheiblaur,  Harbormaster 
Santa  Cruz  Port  District 
135  5th  Ave. 

Santa  Cruz,  CA  95062 
(408)  475-6161 

Joseph  Townsend,  Commissioner 
Santa  Cruz  Port  District 
135  5th  Ave. 

Santa  Cruz,  CA  95062 
(408)  462-2830 

Don  Starr,  Former  Port  Commissioner;  Resident  West  of  Harbor 
2032  East  Qiff  Dr. 

Santa  Cruz,  CA  95062 
(408)425-1120 

Milt  Entwistle,  Past  Rear  Commodor 
Coast  Guard  Auxiliary 
365- Lake  Ave. 

Santa  Cruz,  CA  95062 
(408)423-7119 

Bob  Munsey,  Owner 
The  Crow's  Nest 
2218  East  Qiff  Drive 
Santa  Cruz,  CA  95062 
(408)476-4560 

Walter  Olivieri,  Owner 
Aldo's 

616  Atlantic  Ave. 

Santa  Cruz,  CA  95062 
(408)426-3736 


Dave  Dawson,  Owner 
Harbor  Marine  Boatyard 
495  Lake  Ave. 

Santa  Cruz,  CA  95062 
(408)475-3131 

Bayside  Marine 
333  Lake  Avenue - 
Santa  Cruz,  CA  95062 
(408)475-2173 

Kayak  Connection 
413  Lake  Ave. 

Santa  Cruz,  CA  95062 
(408)479-1121 

Bin  Rawson,  Manager 

Fisherman's  Supply/ Shamrock  Charters 

2210  East  Qiff  Drive 

Santa  Cruz,  CA  95062 

(408)476-2648 

Jerry  Butler 
O'Neill's  Yachts 
2222  East  Qiff  Drive 
Santa  Cruz,  CA  95062 
(408)476-5202 

Don  Dodson,  President 

Santa  Cruz  Commercial  Fishermen's  Association 

P.O.  Box  2975 

Santa  Cruz,  CA  95063 

(408)425-0536 

Victor  Ghio,  Member,  Commercial  Fisherman's  Association 
421  Bay  Street 
Santa  Cruz,  CA  95060 
(408)423-3014 

Keith  Bryant,  Member,  Commercial  Fisherman's  Association 
2615  willowbrook  Lane  #84 
Aptos,  CA  95003 
(408)475-6563 


Mark  Craft,  Owner 
Pacific  Yachting 
333  Lake  Ave. 

Santa  Cruz,  CA  95062 
(408)476-2370 

Kieth  Callihan,  Owner 
Stagnaro  Charters - 
Santa  Cruz  Municipal  Wharf 
Santa  Cru^  CA  95060 
(408)462-5065 

Tim  Zoliniak,  Owner 
Charter  Boat  Makaira 
104  Seton  Way 
Santa  Cruz,  CA  95060 
(408)  423-3775 

Scott  Lighthall,  Charter  Pilot 
Chardonnay  Charters 
1661  Pine  Flat  Road 
Santa  Cruz,  CA  95066 
(408)423-1213;  429-5111 

Phil  Vandenburg,  Director 
UCSC  Sailing  Program 
Opers  Department,  East  Field  House 
1156  High  Street 

University  of  California,  Santa  Cruz 
Santa  Cruz,  CA  95064 
(408)425-1164 

Gary  Griggs,  Director 

UCSC  Institute  for  Marine  Sciences 

Long  Marine  Lab 

269  Applied  Sciences 

University  of  California,  Santa  Cruz 

Santa  Cruz,  CA  95064 

(408)459-2883;  459-2390 

Gordon  Smith,  Researcher 
UCSC  Institute  for  Marine  Sciences 
University  of  California,  Santa  Cruz 
Santa  Cruz,  CA  95064 
(408)459-2883 


J 


Qiff  McNamara,  Former  President 
Santa  Cruz  Yacht  Qub 
244  Fourth  Avenue 
Santa  Cruz,  CA  95062 
(408)  476-3570 

Tom  Muller,  Former  President 
Santa  Cruz  Rowing  Qub 
210  Seabright  Ave. 

Santa  Cruz,  CA  95062 
(408)429-9488 

Ed  Flavell,  President 

East  Cliff  Drive  Property  Owners  Association 
2940  Pleasure  Point  Drive 
Santa  Cniz,  CA  95062 
(408)475-7454 

Connie  &  Joe  Machutes,  Members, 

East  Cliff  Drive  Property  Owners  Association 
2870  South  Palisades 
Santa  Cruz,  CA  95062 

Art  Fitzsimmons,  Member 

East  Cliff  Drive  Property  Owners  Association 

2926  Pleasure  Point  Dr. 

Santa  Cruz,  CA  95062 

August  Motnans,  Member 

East  Cliff  Drive  Property  Owners  Association 

4360  Opal  Qiff  Dr. 

Santa  Cruz,  CA  95062 

Carl  Henn,  Director  of  Development 

Seaside  Corporation 

400  Beach  Street 

Santa  Cruz,  CA  95060 

(408)423-5590 

Bob  Halterman,  Harbor  Representative 
Seabri^t  Neighborhood  Association 
121  Fourth  Avenue 
Santa  Cruz,  CA  95062 
(408)423-2111 


Appendix  E 


Geotechnical  Study 


AERMDIX  E 


SANIA  C3CZ  HARBCR  SHCALENS  REXSNNAZSSAMCE  STOCY 
Geotechnical  Stuc^ 


BfoorocxicN 

Pumoee.  The  purpose  of  this  appendix  is  to  present  the  geotechnical  site 
conditions  for  four  of  the  several  alternatives  being  considered  for 
reducing  ^loaling  in  the  entrance  channel.  Ottier  alternatives  seriously 
being  considered  in  tba  stuc^  have  no  significant  geotechnical  and 

are  not  included  in  this  diaoission.  ihe  four  alternatives  are  as 
foUcMs:  (1)  Oanstr\x±  a  aand-catehmenL  basin  witiiin  the  entrance 
channel;  (2)  Periodically  renove  sand  frcn  the  entrance  channel  by 
peonanently  installed  jet  pops;  (3)  Periodically  renove  sand  fron  the 
,  beach  west  of  the  west  jetty  by  the  use  of  a  mobile  jet  punp;  and  (4) 

Seal  ttie  east  jetty  with  concrete  grout  to  stop  tha  tiirough  transpiat  of 
sand.  LongdiorB  tranapcrted  sand  is  carried  into  the  mouth  of  tbB 
entrance  channel  and  forms  Aoals  in  the  channel.  The  sand-catchment 
basins  would  be  sited  such  that  hard  or  dif  f icadt  emcavation  would  be 
avoided  or  minimi  red.  This  appendix  was  written  in  sqpport  of  the  Santa 
cruz  Bazbor  Shoaling  Reoonnaiimanoe  Stud^. 

Scope.  The  scope  of  this  stuc^  vm  to  a  review  of  in-house 

geotechnical  information  Including  boring  logs,  design  mencrandum,  and 
survey  reports.  Rialidisd  geological  litsrabure  within  ttm  in-house 
geological  library  was  also  reviewed. 

location  and  Description.  Santa  CTuz  Harbor  is  a  email  craft  harbor 
located  near  ttm  eastern  city  limits  of  tha  City  of  Santa  Qcuz.  The 
harbor  opens  into  Honberey  Bay,  Cblifomia,  and  oocupiss  the  former  site 
of  Hoods  lagoon.  The  lagoon  was  a  fterii  water  pond  that  extended 
approodmately  4,500  feet  inland  from  tha  ocean;  the  sediment  in-filled 
portion  was  found  to  extend  1.5  miles  inland.  The  lagoon  was  a  drowned 
portion  of  a  9illy  of  a  small  atzeem  cadled  Arana  Gulch;  it  was  isolated 
from  the  ocean  by  a  barrier  beadi  and  sand  bar  xxoao  Its  mouth.  Tha 
outer  900  feet  of  the  harbor  entranoa  chamal  has  a  project  depth  of  -20 
fbet  maan  Iomt  lew  water  (MUif)  and  the  imer  370  feet  of  tha  chamal  has 
a  project  depth  of  -15  ftet  MEXK.  Tha  chamal  is  flanked  on  each  side  by 
rufabLemound  jetties.  The  east  jetty  is  850  fast  in  length  and  the  west 
jetty  is  1,125  fast  in  length.  They  ware  oonstzucted  during  ttm  yaars 
1962  and  1963.  The  Santa  CTuz  Baihor  is  surrounded  on  ttiraa  sides  by 
of  a  large  marina  wavm-cut  terrace.  This  tarzmos  forms  tha 
clifflB  along  the  northern  edge  of  Monterey  Bay.  At  tha  mouth  of  tha 
former  Moods  Lagoon  the  diffs  on  the  west  site  arm  approximBtsly  45  feet 
high  and  on  tiie  east  side,  approodmately  20  fast  in  height. 


GEXSUXSI 


General.  Ihe  cliffs  bounding  Santa  Cruz  Harbor  and  Wonting  Monterey  Bay 
in  tdie  imnediate  area  are  ocnfxased  of  tiie  IHxrisina  Fannaticn  of  very  late 
Miocene  to  Pliocene  age,  rou^y  6  million  to  1.8  million  years  before 
present,  and  the  oveorlying  marine  terrace  deposits.  The  terrace  deposits 
consist  of  Quatemazy  age,  medium  to  fine-grained  sand  and  pebbles,  and 
occasional  cobbles  (U.S.  Any  C.O.E. ,  1957) .  The  terrace  deposits  range 
up  to  epproodmately  20  feet  in  thioikness. 

Within  the  Santa  Cruz  area,  the  Rirlsima  Fornation  is  described  by  Joseph 
dark  (1981,  p.33)  as  consisting  of  "...  very  tiiicJc  yellowi^-gray 
tuffaoeous  and  diatosaoeous  siltstone  beds  with  thick  yellowish-gray  to 
locally  bluish-gray  andesitic  sandstone  interbeds."  He  also  reports  that 
the  Rndsizaa  in  the  Santa  cruz  quadrangle  may  correlate  with  the  lower 
Tahana  Member  of  the  Rtrisima  in  western  San  Matra  county.  The  Purisina 
Formation  in  the  Santa  CTuz  area  dips  south  at  2°  to  5^  (Brabb,  1989) 
toward  the  Monterey  Canyon,  in  middle  of  Monterey  Bay,  and  is  believed 
to  underlie  Monterey  Bay  offshore  of  Santa  Cruz.  The  por^on  of  the 
cliffs  belonging  to  the  Rarisina  Formation  are  generally  ouiposed  of 
sandstone  and  siltstone,  thick  bedded  and  weakly  to  moderately  indurated 
or  cemented  (Griggs  and  Johnson,  1979) . 

The  wove  cut  terraoe,  perhaps  of  the  Pleistocene's  Sangamon  interglacial 
stage  age  (70,000  to  100,000  years  ago),  has  not  been  uniformly  \9lifted 
as  evidenced  by  the  non-^unif oimity  of  the  terraoe  elevations  between 
Santa  Ctuz  and  Capitola  (Griggs  and  Savoy,  1985) .  The  changes  in  tiie 
terraoe  elevations  mark  the  location  of  small  faults.  Tha  sediments  of 
the  Rnrisima  Formation  are  erodible.  The  presences  of  the  faults,  well 
developed  joint  sets,  and  the  varying  degrees  of  induration  of  the 
different  sediment  types  in  the  FUrisima  greatly  eif  feet  the  rate  of  sea 
cliff  retreat  (Griggs  and  Johnson,  1979) . 

The  most  recent  sediments,  Holocene  in  age  (less  than  11,000  years  old) 
consist  of  loose  sand  farming  ^le  beaches  and  a  thin  blanket  oovering  the 
bedrock  bottom  of  the  bay.  Also,  fine  grained  sand,  silt,  clay,  and 
organic  mud  were  deposited  in  Woods  lagoon  (U.S.  Ac^  C.O.E. ,  1960) . 
Accumulated  deposits  of  rixmled  sand  along  the  edges  of  the  entrance 
channel  have  loczdly  beexme  ompacted  sufficiently  to  make  them  difficult 
to  remove  with  a  hydraulic  dredge. 

Site  Geology.  A  burled  erosioned.  feature  was  fbund  from  a  geophysical 
subbottem  aparker  seismic-profiling  survey  (xnducted  for  the  Corps  of 
BTjinsem  in  1961  over  ttm  area  of  the  proposed  jetty  sdignments  (see 
Figure  1) .  The  erosional  feature  consists  of  two  mezging  stream  channels 
several  hundred  feet  in  width;  it  has  been  cut  into  the  bedrock  bay  floor 
to  a  depth  greater  ttian  -50  feet  MLIW  mvl  loczdly  eqppears  to  exceed  -60 
fast  MEIW  (U.S.  Amy  C.O.E.  drawing,  1962) .  The  western  fork  of  this 
ecoeional  feature  is  believed  to  repreeent  the  drainage  pa^  of  Arana 
Gulch  as  it  flowad  tcMords  Monterey  caiycn  during  the  lower  sea  level 
stands  at  Wisoonsin  glacial  stage.  Several  hundred  feet  south  of  the  west 
jet^  hmad  the  drainage  of  Arana  Gulch  was  joined  by  a  second  stream 
merging  from  ttm  seat,  probably  from  the  now  drowned  drainage  feature 
called  Schemn  Lagoon.  Schwan  lagoon  lies  appreodmately  1,500  feet  east  of 
the  hartior  antranos. 
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This  erosicnal  feature  appears  to  hatve  be^  partially  filled  and  perhaps 
caii{>letely  filled  lay  clayey  sedixoents  as  sea  level  rose  during  Holocene 
time.  At  least  nine  barings  were  parfanned  during  the  1950 's  for  the 
subsurface  eoqplaration  for  the  Santa  Ccuz  Harbor  project  and  most 
encountered  very  dense,  canented  sands.  However,  three  of  the  borings 
encountered  clay  at  depth.  of  those  three  borings  were  drilled 
tiircuc^  the  barrier  beach  at  the  mouth  of  Woods  Lagoon.  Of  those  two,  one 
boring  encountered  clay  at  -16  feet  MUM  that  extended  belcw  the  bottcm  of 
the  boring  at  -27.2  feet  MEIN.  The  second  boring  encountered  clay  at  a 
depth  of  -22  feet  MEIN  that  extended  below  the  bottcm  of  the  boring  at 
-28.5  feet  MEIN.  The  third  baring  was  drilled  on  the  lagoon  side  of  the 
barrier  beach  and  encountered  odoriferous  clay  between  -16.3  and  -23  feet 
MEIN  and  clay  from  -23  feet  that  extended  below  the  bottcm  of  the  boring 
at  -27.3  feet  MEIN.  Subsequent  to  the  construction  of  the  jetties,  seven 
locations  in  the  entrance  channel  between  the  jetties  were  drilled  and 
san(}led  in  January-Fehruary  1976.  According  to  the  boring  logs  six  of  the 
seven  borings  encountered  soft  to  firm  clay^  sediments  at  or  just  below 
*!'20  feet  MEIN  that  extended  to  below  -35  feet  MEIN.  The  project  depth  of 
the  channel  in  the  area  of  the  barings  is  -20  feet  MEIN.  The  boring  logs 
are  presented  in  Figures  2  throu^  8.  All  six  locations  were  within  or 
very  near  to  the  side  boundaries  of  the  erosional  channel  defined  by  the 
geophysical  subbottcm  survey  (see  Figure  1) . 

Soils.  Seven  sagples  of  the  clayey  sediments  taJcen  from  the  1976  borings 
were  sent  to  the  South  Bacific  Division  laboratory  tar  classification. 

Six  of  the  seven  sanples  were  classified  based  on  Atterberg  limits  and  the 
seventh  was  visually  classified.  Four  of  the  sanples  were  classified  as 
moderately  plastic  clays  (CL) ,  two  sasples  as  sli^itly  to  moderately 
plastic  silts  (ML) ,  and  one  sanple  as  a  hi^ily  plastic  clay  (CH) .  The 
liquid  limits  of  the  CL  and  ML  materials  averaged  38  and  the  plasticity 
index  averaged  13.  Other  physical  properties  were  determined  for  the  six 
moderately  to  slig^itly  plastic  clays  and  silts;  their  average  values  are 
as  follows: 


Dry  Uhit  Weight 
Moisture  Content 
%  <  #200  Sieve 
Specific  Gravity 


86.4  pounds  per  cubic  foot  (pcf) 
34.8% 

85% 

2.68 


*Iiote  that  the  values  for  dry  imit  wei^xt  and  moisture  content  have 
not  been  oorracted  for  sedinity  content. 


A  ocnpariscn  of  the  average  saturated  unit  wei^it  and  moisture  content  of 
the  above  clayey  sediments  with  those  of  sediments  found  in  San  Francisco 
Bay  %nB  made.  The  comparison  ^kiws  that  the  clayey  sediments  may  be  in 
the  firm  consistency  range  of  the  semi-consolidated  younger  bay  mud  and 
nay  approach  tiie  stiff  ocnsistency  of  older  bay  mud  as  presented  by  Ray  C. 
Threaehar  (1963) .  Threasher's  average  values  and  those  of  the  clayey 
sediments  underlying  the  entrance  channel  are  presented  in  the  following 
tabulation. 
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Average 

Average 

Moisture  Content 

Ocopressive 

Strength 

San  Francisco  Bay: 
Older  Bay  Hud 

131  pcf 

<40% 

1,000-4,000  psf* 

Semi-consolidated, 
Younger  Bay  Hud 

no  pcf 

40% 

1,000  psf* 

Santa  Cruz  Haibor: 
Clayey  Sediments 

n6  pcf 

34.7% 

Nb  Data 

*  Pounds  per  square  foot 


Ihe  horizontal  and  vertical  extent  of  the  dayey  sediments  are  not  kncMn 
but  nay  extensively  fill  the  eroded  channels.  Ihe  geophysical  survey 
indicated  thac  outside  of  the  boundaries  of  the  erosional  feature  hard, 
oonpacted  material  vas  found  mantled  with  a  very  thin  blanket  of  loose 
sand.  This  description  corrobarated  offshore  probings  performed  in  the 
area  during  1950.  The  wash  probings  met  refusal  2ifter  penetrating  a  thin 
layer  of  sand  that  became  thinner,  approaching  less  than  one  foot  thick, 
in  the  furthest  offshore  locations.  It  is  interesting  to  note  that  one 
probing  fell  between  the  ends  of  the  final  jetty  alignment  and  over  the 
filled  erosional  channel;  it  met  refusal  at  -19.5  feet  MUK.  A  1976 
boodng  located  less  than  100  feet  away  from  the  probing  site  enoountered 
clay  in  the  erosional  channel  that  extended  from  -20  feet  to  below  -29 
feet  HUM.  Therefore,  refusal  of  the  probings  may  either  indicate  dense, 
cemented  sediments  of  the  Kirisima  Formation  or  firm  to  stiff  clays  of  the 
channel  filling.  However,  recent  dredging  practice  by  the  Santa  cruz 
Harbor  District  has  been  to  overdredge  to  -30  feet  ±  HUM  in  the  vicinity 
of  the  angle  point  at  the  dogleg  bend  of  the  entrance  channel.  There  have 
been  no  known  r^xarts  of  dredging  clays. 

A  conparison  of  hydrogrephic  survey  data  frcm  pre-construction  surveys, 
performed  in  Septenber^-Ndvenber  1961,  with  a  survey  performed  in  Hay  1979 
indicated  that  a  post-oonstructlcn  sand  wedge  or  fillet  had  built  rp  on 
the  seaward  side  of  the  west  jetty  dogleg.  The  surface  elevation  of  the 
wedge  ranged  from  approximately  -5  feet  HUM  on  the  seaward  slo^  of  the 
jetty  to  egpraximately  -22  feet  MUM  at  its  toe,  located  ^proodmately  360 
feet  seaiward  normal  to  the  centerline  of  the  dogleg.  The  Hay  1979 
hydrosurvey  was  used  as  no  later  survey  was  found  in  the  Corps  of 
Bigineers  nep  files  that  extended  far  enou^  offshore. 

As  part  of  a  sediment  budget  study  oonducted  by  Hoffatt  &  Nichol, 

Bigineers  (1992) ,  for  the  Santa  Ctuz  Harbor  Shoaling  Reoonnaissance  Stuty, 
bathymetric  profile  lines  were  run  from  Station  21+00  near  the  head  of  the 
west  jetty.  The  profile  lines  were  surveyed  on  28  Septaiber  1991  and  2 
Decaifcer  1991.  They  then  ocnpared  the  1991  profile  lines  with  profile 
lines  taken  from  a  hydrographic  surveys  oondix±ed  in  January  1975  and  Hay 
1979  for  the  Corps  of  Engineers.  Their  conclusion  frcm  the  ccnparisons 
was  that  at  a  depth  greater  than  -15  feet  MUM  "...  the  differences 
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between  those  two  surveys  [1991  surveys]  are  as  large  as  the  diffexence 
between  the  late  1970's  and  1991  surveys,  suggesting  that  the  overall  net 
change  in  this  12  to  16  year  time  ^)an  has  been  relatively  small  ...” 

Ihey  also  concluded  that  the  greatest  e^sparent  accretion  has  been  taking 
place  closest  to  Seabric^  Beach.  This  beach  lies  west  of  and  abuts 
agednst  the  west  jetty.  For  further  infomaticn,  the  "Sediment  Budget  and 
Surge  Stuty"  by  Moffatt  &  Nichol  (1992)  is  included  as  i^spendix  B  in  the 
Santa  Cruz  ShoeLLing  Reccnnadssanoe  Stuty. 

SEISmcnY 

Santa  Cruz  Harbor  lies  in  a  very  active  seismic  region  between  two  major 
active  fault  zones.  Ihe  northwest  trending  San  Andreas  fault  zone  lies 
approximately  11  miles  to  the  northeast  and  the  more  northerly  trending 
Seal  Gove-San  Gregorio  fault  zone  lies  approximately  11  miles  to  the 
southwest.  The  active  Zayante  fault,  vAiich  branches  to  the  west  fcon  the 
San  Andreas  fault  zone,  lies  approximately  8  miles  to  the  north-northeast 
of  the  harbor  while  the  active  Monterey  Bay  favtlt  zone  lies  immediately  to 
the  south  in  Monterey  Bay.  All  of  these  faults  and  fault  zones  are 
Cc^able  of  producing  significant  groundmotions  at  the  harbor.  For  a  more 
detailed  discussion  of  the  seismicity  of  the  Santa  Ccuz  area,  see  the 
February  1991  report  "San  Lorenzo  Hiver  Levees  Post  Earthquake  Assessment, 
Santa  Cruz,  California",  U.S.  Amy  Corps  of  Engineers,  San  Francisco 
District. 

SIDPE-STABnjTY  ANAI^SES 

Preliminary  slope-stability  analyses  for  after-construction  conditions 
were  performBd  on  the  excavation  slope  of  a  proposed  catch-basin  located 
in  the  entrance  channel  at  the  angle  point  of  the  dogleg  bend.  The  bottcDi 
of  the  catchment  basin  would  be  at  -40  feet  MLEi^  and  the  side  slopes  would 
be  3-borizontcQ.  to  1-vertical.  Based  i;pon  the  boring  data,  it  was  assumed 
that  the  catchment  basin  would  be  excavated  in  a  clayey  sediment  vhich 
extends  from  -20  feet  MTIW  to  the  eroded  surface  of  the  Purisima  at 
e^proximately  -50  feet  MIIN.  The  slope-stability  was  conducted  using  the 
l7rEXAS2  slope-stability  program  on  an  IBf-clone  486  ocnputer  and  under  the 
direct  supervision  of  the  senior  soils  engineer. 

The  soil  profile  used  in  the  aneilysis  consists  of  rubblemound  structures 
resting  on  clayey  sediments  that  overly  the  Purisima  Formation.  The 
following  physical  parameters  were  selected  for  the  eifter^-construction 
condition.  The  rubblemound  jetties  were  assumed  to  have  a  saturated  unit 
wei^xt  105  pcf ,  no  cohesion  and  an  angle  of  interned  friction  of  45 
degrees.  The  clayey  sediments  were  aggTtnpri  to  be  homogeneous  and  have  a 
saturated  unit  of  110  pcf.  Their  undrained  shear  strength  was  selected  to 
be  350  pounds  per  square  foot  (psf)  at  the  top  of  the  clayey  sediments  and 
to  increase  with  d^sth  at  a  rate  of  21.6  psf  per  foot  of  depth;  the  angle 
of  internal  friction  was  set  equal  to  zero.  The  weak  rock  of  the  Purisima 
was  ascribed  an  imdrained  shear  strength  of  2,000  psf  and  a  saturated  xmit 
weic^  of  170  pcf;  the  angle  of  interrml  friction  was  set  equal  to  zero. 
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Ihe  results  of  the  anedyses  indicates  that  the  3-harizontal  to  1-^vertical 
slopes  are  stable  viien  there  is  a  25-foot  wide  bench  maintained  between 
the  top  of  the  excavated  slope  and  the  toe  of  the  jetties.  Itae  static 
factor  of  Self ety  for  a  slope  excavated  into  the  clayey  sediment  with  an 
undxained  shear  strength  of  350  psf  is  found  to  be  greater  than  1.63.  The 
same  slope  and  soil  strengths  eadiibited  a  factor  of  seifety  of  1.1  or 
greater  when  subjected  to  a  seismic  loading  coefficient  of  0.12. 

The  preliminary  stability  analyses  indicates  that  without  excavation  of 
the  catch-basin  the  factor  of  scifety  is  1.01  against  a  circular-arc 
failure  passing  through  ^  clayey  foundation  for  the  jetty  structure  when 
subjected  to  a  seismic  loading  coefficient  of  0.12.  The  value  for  the 
undrained  shear  straigth  used  in  the  analyses  is  350  psf  with  a  rate  of 
strength  increase  of  21.6  psf  per  foot  of  depth.  However,  the  value  used 
for  the  undrained  shear  strength  is  probably  conservative  as  no 
consideration  was  given  to  the  strength  increase  as  a  result  of  foundation 
consolidation  fren  the  wei^xt  of  the  jetty  structures.  The  structures 
have  been  inplace  since  1963,  at  least  28  yeeurs.  Also,  the  structures 
survived  the  October  1989  Iona  Prieta  Earthquakes  (Ms  »  7.1)  with  no 
noticeable  visual  damage.  This  earthquake  caused  considerable  damage  in 
the  City  of  Santa  Cruz;  horizontcil  ground  accelerations  of  vp  to  54 
percent  of  gravity  were  recorded  at  C^itola,  epproximately  3  miles  east 
of  the  jetties.  Althou^  no  visual  damage  has  been  detected,  surveys 
conducted  in  March  1988  and  in  November  1989  indicated  that  the  dogleg 
portion  of  the  west  jetty,  specifically  at  monuments  Station  21400  and 
20+00,  may  have  settled  ip  to  0.25  foot.  It  is  uncertain  at  this  time  if 
any  permanent  horizontal  displacement  has  occurred. 

AUEEl^NAnVES 

General.  The  alternatives  to  be  discussed  are  a  sand-catchment  basin  in 
the  entrance  channel,  ranoval  of  shoeding  sand  traa  the  entrance  channel 
by  jet-punps,  removal  sand  from  the  beach  west  of  the  west  jetty  by  a 
mobile  jet-pump,  and  sealing  the  east  jetty.  These  alternatives  are 
disaissed  below  with  regards  to  the  site  geology  and  soils  of  the  site. 

Entrance  Channel  Sand-Catchment  Basin.  The  siting  of  an  entrance  channel 
catchHDasin  is  required  to  meet  three  requirements.  These  requirements 
are  that  the  basin  provide  the  maxiimm  CEpacity  to  a  depth  of  -40  feet 
HEIN,  be  located  in  the  area  of  maximum  shoeding,  and  not  create  an 
unstable  slope  condition  vhich  could  jeopardize  the  overall  stability  and 
performance  of  the  jetty  stnx±ures.  Aooording  to  the  Santa  Cruz  Harbor 
District  and  the  San  Francisco  District's  coastal  engineering  section  the 
area  of  maximum  shoeding  in  the  entrance  channel  occurs  between  the  west 
jetty  Station  16+50  and  the  jetty  heads.  Based  ipon  the  reconmendation  of 
the  senior  soils  engineer,  a  25-foot  wide  bench  between  the  toe  of  the 
jetty  and  the  top  of  the  catch-basin  slope  would  be  used  to  protect  the 
stability  of  the  jetties.  The  side  slopes  would  be  3-horlzontcd  to 
1-vertical.  As  a  result,  a  catch-basin  with  a  bottom  elevation  at  -40 
feet  MLIK  is  proposed  between  west  jetty  station  16+50  and  entrance 
channel  static  19+65.  It  wcxdd  have  a  capacity  of  appraximately  39,500 
cubic  yards  between  elevations  -18  feet  MLLW  and  -40  feet  MEIN. 
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There  are  pertain  caveats  to  the  b6isin  locaticn  such  as  the  nature  of 
the  in-filled  sediments  and  the  precise  ocnf iguraticn  of  the  erosional 
channels.  If  the  channel  fill  at  the  above  preposed  site  is  indeed  clay, 
thoi  a  stability  anedysis  of  the  jetty  and  its  feundatien  in  relation  to 
the  catch  basin  would  have  to  be  perfomed  as  well  as  a  stability  analysis 
of  the  slopes  of  the  catch  basin.  Such  analyses  would  require  collecting 
undisturbed  sanples  and  perfonning  labaratory  shear  strength  tests.  Also, 
clayey  sediments  may  create  a  problan  of  finding  a  suitable  disposal  site 
for  the  excavated  materials.  The  precise  configuration  of  the  eroded 
channel  would  need  to  be  determined  in  order  to  reduce  the  possibility  of 
enocuntering  the  very  difficult  to  dredge  Rndsima  Fometion.  It  is 
esqjecbed  that  a  more  detsdled  gecphysiccd  surver/  would  be  required  to 
sufficiently  delineate  the  eroded  channel  and  to  confirm  the  results  of 
the  1961  geophysical  survey.  The  geophysical  survey  should  then  be 
stpplenented  by  vibracore  borings  for  ground  truthing  prior  to  collecting 
undistributed  sanples  for  laboratory  strength  testing. 


uxoe  Channel  Jet  Putntas.  Ihis  alternative  would  call  for  the  placement 
of  rp  to  three  jet  punps  off  the  head  of  the  west  jetty  to  a  depth  of  -40 
feet  MEIN.  IVn  of  the  punps  would  be  placed  in  the  entrance  channel 
between  the  heads  of  the  west  and  east  jetties.  The  third  punp  is 
tentative;  its  proposed  location  would  be  east  of  the  head  of  the  west 
jetty  and  west  of  the  entrance  channel.  The  sand  excavated  by  the  jet 
punps  would  be  placed  ipon  on  the  beach  east  of  the  east  jetty.  A 
constraint  to  the  location  of  the  punps,  as  proposed,  would  be  that  the 
top  edge  of  the  punp  craters  not  encroach  into  a  zone  25  fbet  wide 
paralleling  the  constructed  toes  of  the  jetties.  This  constraint  may 
require  that  the  third  jet  punp  be  moved  12  to  15  feet  southeast  from  its 
current  planned  location.  This  distance  is  based  ipon  an  assumed 
2-harizontal  to  1-verticcd  side  slopes  for  the  craters. 


caveats  to  the  location  of  the  jet  punps  are  the  nature  of  the  soils  below 
the  dredged  d^Tth  of  the  entrance  channel  and  the  actual  elevation  of  the 
eroded  surface  of  the  Ririsima  Formation.  Jet  punps  placed  at  -40  feet 
MUN  in  possibly  more  than  10  feet  of  clayey  sediments  nay  not  function  as 
efficiently  as  planned.  It  may  be  necessary  to  either  raise  the  punps  or 
excavate  basins  to  place  them  in.  However,  to  raise  them  above  the  clayey 
sediments  would  very  libely  create  navigation  hazards.  Also,  should  the 
Purimisa  Formation  be  found  at  an  elevation  hi^ier  than  -40  feet  MEIN,  the 
punps  may  have  to  be  moved  if  they  create  a  navigation  hazard.  The 
shallow  elevation  of  the  Rurisima  would  probably  mean  that  the  piles  on 
\dhich  toe  punps  are  mounted  may  have  to  be  soeiketed  in  a  drilled  hole. 

Thus  an  esplosation  program  consisting  of  geophysic^d  subbottem  profiling 
survey,  vibracore  borings  and  perhaps  mdistiabed  sanpling.  would  be 
requiral  in  order  to  fiimdize  the  jet  punp  locations. 

Mobile  Jet  Rmp.  This  alternative  would  consist  of  xjsing  a  jet  punp 
su^^ided  from  a  crawler  crane.  This  mobile  jet  punp  would  be  \ised  to 
remove  sand  from  the  beach  west  of  the  west  jetty.  The  area  to  be  set 
aside  for  sand  removal  would  have  a  surface  area  of  cpproximately  9,000 
square  yards,  and  it  would  be  located  adjacent  to  the  approximate  location 
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of  the  buried  oonstructed  toe  of  the  west  jetty.  Ihe  surface  elevaticn  in 
the  proposed  punping  area  currently  ranges  fron  +5  to  -i-io  feet  MIIN. 

Based  upon  refusal  depth  of  widely  qpaced  jet-wash  probings  perfomed  in 
1950,  the  estimated  thicikness  of  sand  existing  in  the  area  is 
apprcscimately  23  feet.  The  excacvated  sand  would  be  place  on  the  beach 
east  of  the  east  jetty. 

If  this  edtemative  is  adopted,  care  oust  be  taken  not  to  excan/ate  belcw 
or  undercut  the  jetty  toe.  care  must  also  be  taken  to  previ^  the  public 
from  having  access  to  the  punping  area.  Craters  created  by  jet  punping 
will  a  be  a  major  seifety  hazard  to  the  curious  public. 

Sealing  .  This  alternative  would  consist  of  sealing  the 

east  side  slope  of  the  jetty  between  Stations  3+50  and  7+00  with  ooncxete 
grout  and  placing  tremied  concrete  along  the  centerline  of  the  jetty  from 
Stations  7+00  to  7+95.  Uiis  alternative  would  be  essentially  the  same  as 
that  proposed  in  1985  by  the  Corps  of  Engineers  for  sealing  this  jetty. 

Hie  sand  would  be  flushed  out  of  the  B^-stone  layer  at  a  depth  of 
approximately  4  feet.  Hie  voids  would  'Uien  be  filled  with  tremied 
concrete  to  form  a  blanket  approximately  1.5  feet  thidc.  Hie  B-stone  is 
believed  to  average  3  tons  in  size  and  have  a  miniiTiini  size  of  2  tons. 

This  flushing  and  grouting  would  occur  fixm  the  constructed  toe  of  the 
B-stone  layer  to  the  crest  of  the  jetty.  Hie  concrete  would  be  placed  by 
punping  it  out  to  the  jetty,  throu^  a  tranie  pipe,  and  into  the  voids  to 
be  filled. 

Hie  centerline  grou^  curtain  would  consist  of  tremied  ccncrete  placed  in 
the  voids  of  the  B-sccne  crest.  Hie  B-stone  crest  ranges  in  thickness 
frcm  approximately  6  feet  between  Stations  7+00  and  7+50  to  11  feet  at 
Station  7+95.  Ideally  the  tremied  concrete  would  be  placed  into  the 
underlying  C-stone.  However,  as  the  size  of  the  C-stone  ranges  from 
quarry  run  vp  to  2  tons,  it  is  doubtful  that  a  4-inch  tremie  pipe  would 
penetrate  very  far  into  the  C-stone. 

The  cost  estimate  for  this  edtemative  is  essentially  based  ipon  the 
preceding  description.  HcMsver,  consideration  may  be  given  to  foming  a 
grouted  cap  by  'teemie  grouting  the  crest  of  the  east  jetty.  Hien  the  cap 
could  be  denied  along  centerline,  the  drill  holes  penetrating  into  the 
C-stone  core.  Hiese  holes  could  then  be  pressure  washed  and  grouted.  A 
sanded  grout  could  be  used  for  the  C-stone  instead  of  concrete. 

RBOatfENOAnCNS 

It  is  retxmnended  that,  before  any  fined  siting  of  a  sand-catchment 
basin  or  a  sand  jet-punp  in  the  entrance  channel  is  considered,  the 
general  area  oonbuning  the  buried  snsion  channel  be  thorou^y 
investigated  using  geophysical  subbottem  profiling  sipplemented  with 
surveyed  vibracore  baring  locations.  Hie  vibracores  should  extend  at 
least  5  feet  belcw  the  proposed  bottem  of  the  excavation  but  not  exceed  30 
feet  in  length.  Hie  vibracore  sanples  should  2dso  be  screened  for 
environmentad  contamination  pricn:  to  the  fined  site  selection. 
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Based  upon  the  gecphY^ical  survey,  vihracore  results  and  engineering 
judgement  oonoeming  the  shear  straigth  of  the  sediments,  a  preliminary 
site  may  be  selected.  Ihe  preliminary  site  should  then  be  investigated  liy 
collecting  undisturbed  sanples  for  labaratory  testing;  in  situ  field  vane 
shear  testing  may  be  substituted  for  labaratory  shear  strength  testing 
should  vibraoore  indicate  the  absence  of  laminated  sediments.  Ihe  final 
siting  should  be  performed  only  after  the  geotechnical  investigations  and 
analysis  have  been  fUUy  oonpleted. 
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Primary  Alternative  Cost  Estimates 


1 
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ALTERNATIVE  1:  NO  PROJECT 


COST  ESTIMATE 

ALTEBNATIVE  2:  EAST  JETTY  SEALING 


SAN1A  croz  HARBCR 
EAST  JEm  SEALQC 
OOST  ESTZMAIE  * 


Itaa 

Estiiteted 

unit 

Description 

ftiant-i-hy 

unit 

Price 

1. 

lOBniZATIGN  AND  PREPARATGCY 
WORK 

1 

JOB 

L.S. 

8,800 

2. 

EXCAVATION 

4500 

C.Y. 

18.40 

82,800 

3. 

fujghins  of  JETIY 

100 

HRS. 

66.00 

6,600 

4. 

OCNCREEE,  dASS  I 

255 

C.Y. 

346.00 

88,200 

5. 

CEMENT,  dASS  I  CONCREIE 

20 

CWT. 

10.00 

200 

6. 

ANn-WASHOOT  AEMDCTORE 

1550 

IBS  SOLIDS 

14.50 

22,500 

7. 

WATER^mxnNS  ACMDeniRE 

255 

C.Y. 

5.45 

1400 

8. 

OGNCREIE,  dASS  II 

110 

C.Y. 

414.00 

TOTAL 

87,000 

$297,500 

TOTAL  (ROUNDED) 

$300,000 

*0o6t  Estinate  inclucies  overhead,  bond,  profit,  and  contingency. 


COST  ESTIMATE 


ALTERNATIVE  3:  DREDGING  PIPELINE  EXTENSION 


sfurOi  csm  harbcr 

CREDGING  PIFELINS  EmNSIGN 
COST  ESTD4ATE 


Itan 

Estimated 

unit 

Estimated 

Description 

Quantity 

Uhit 

Prioe 

_ Post 

1. 

FUSINS  ISCHNICIAN 

DAYS 

2 

375.00 

750 

2. 

EXPENSES  -  ONfiVEL 

MI 

100 

0.75 

75 

3. 

FRINGES,  ETC. 

INCL. 

4. 

22  1FNSIB5  (40*  X  16”  I.D.) 

IF 

880 

14.75 

12,980 

HIGH  CCMSm  POLf  FIFE  -  100  FST 

FUSINS  MACHINE 

DAK 

2 

225.00 

450 

TAX  -  8.25% 

1,108 

5. 

F.O.B  JOB  SITE-FREIGHr 

500 

SUETCTAL 

$15,863 

6. 

OVERHEAD,  BCND,  &  IRDFTr(24.43%) 

3,875 

TcnxL 

$19,738 

TCXEAL  (ROUNCED) 

$20,000* 

^Oontingent^  excluded  based  on  a  ocntractor  estimate  of  $1*7,000. 


COST  ESTIMATE 


ALTERNATIVE  4:  CHANNEL  SAND  TRAP 


SMfOi  CBVZ  VfiBBOR 
CSANNEL  SAND  HAP 
COST  ESTIMATE 


Itan 

Wo. 

Descriction 

Estimated 

niian«-,<-hY 

Uhit 

Estimated 

Cost 

1. 

MOB  &  EEMCB  -  CN  SITE 

2. 

MAINT  CRE13GE  (IKERADUC) 
HX/m  -  VPEDSE  CN  SITE 

130,000 

C.Y. 

2.50 

325,000 

TOTAL 

325,000 

TOTAL  (ROUNECD) 

$330,000* 

^Excludes  Gcntingency;  based  on  eadsting  dredging  operation  by  Santa  Cruz  Port 
Distriot. 


COST  ESTIMATE 


ALTEBNATIVE  5:  OFFSHORE  SAND  TRAP 


Of&hore  Sand  Tce^ 
for 

San  Cruz  for  Hazbor 


ItOB  Estimated 

Description  CXiantitv 

1.  Mob  &  Danob*  1 

Survey  1 

2.  Rm{>  Barge  Dredge  208,000 

Dredge  &  lUg  Boat 


Bend,  Profit  9% 

Contingency  25% 


unit 

unit 

Price 

Estimated 

Cost 

Job 

IS. 

$16,000 

Job 

IS. 

8,000 

Cl 

$1.60 

332,800 

SUBIOIAL 

356,800 

32,100 

SUEOX^IAL 

388,900 

97,225 

TOTAL 

486,125 

TOOSdi  (BOUNCED) 

$490,000 

* 


Based  on  dredge  edrea^  passing  tbrough  greater  Monterey  Bay  area 


COST  ESTIHATE 


ALTERNATIVE  6:  FIXED  JET  POMPS 


SMIEA  CSOZ  FIXED  ERE13GIN5  SYSIEN 


Itan 

Estimsted 

unit 

Esttoiated 

Nb. 

Deacripticn 

Quantity 

unit 

Kloe 

cost 

1. 

N3E^119E» 

IS 

12,000 

2. 

HUP  BUS  (1144SF)  &  MISCL. 
(mCL  HOIST,  STERT.,  CHQf. 
TOIL.,  FCOND,  iraC,  ETC.) 

1144 

SF 

60.45 

69,153 

MOTIVE  HMP,  FCMER, 
GCOFIINS,  VMIVES 

1 

EA 

169,000.00 

169,000 

BGOgUR  HMP,  FONER, 
V-ffiUF  RED. ,  OCOFLEHG 

1 

EA 

265,000.00 

265,000 

JET  RMFS  W/BOBBBt 

HOSE,  VMJJES,  ETC. 

2 

EA 

177,500.00 

355,000 

JET  HMP  UNCEESA3ER 
"H"  Mooins 

2 

EA 

25,000.00 

50,000 

3. 

16"  D  H.S.H.O.P.  HASnC 
Fne-AER7.  GEND. 

1554 

IF 

30.00 

46,620 

4. 

16"D  H.S.H.D.P.  PCASnC 

PIPE,  l»D,  CHANHEL 

670 

IF 

50.00 

33,500 

5. 

16"  D  SEL,  PIPE  IN  PlXfP 
HOUSE.  W/FITI'INGS,  ETC. 

200 

IF 

150.00 

30,000 

6. 

IRMSF.  BUS,  ELECT,  OIST., 
BrnJN,  PBVIN6,  DUCT  W/CXHC, 
FOUND.,  ETC. 

200 

SF 

692.92 

138,584 

7. 

PUMP  BUS.  PIPING 

200 

IE 

405.77 

81,153 

SUBTOTAL  ~  BAIANCE 

1,087,704 

SAIES  TAX-e.5%  (CN  MKORIftLS  ONIX) 

43,801 

BCMD,  OH  +  HSFET 

• 

22,528 

SUBTOTAL 

1,235,186 

OCMTINGENCY  25% 

308,796 

TOTAL 

1,543,982 

TOTAL 

(RDUNCED) 

$1,600,000 

SfNIk  OVZ  FIXED  CREDGINS  SYSTEM 
ACDrnVE  BID  ITEM  NO.  1 


■ 

SUBTlUf 

PLANT 

lABCR 

MATERIAIS 

SUBTOTAL 

1 

ADD  (1)  JET  WUP  W/ 

BOOEiQl  HOSE,  VMJJES,  ETC. 

88,750 

88,750 

177,500 

ADO  "H"  MDONT 

12,000 

13,000 

25,000 

1 

16"  D  H.S.H.D.P.  FLASnC 
FQE,  UND.  MR.  142.  IF 

2,130 

2,130 

2,840 

7,100 

1 

SUBTOTAL 

2,130 

102,880 

104,590 

209,600 

1 

SAIES  TAX  8.5% 

(PIPE  &  «H"  MOUNT) 

1,346 

1,346 

TOTAL 

210,946 

t 

TOTAL  (POUNDED) 

$211,000 

SANm  asm  fixed  cbedgins  system 

AEOrnVE  BID  ITEM  NO.  2 


SUBIl^ 

PIANr 

lABCKS 

MATERIAIS 

SUPPLIES 

SUBTOTAL 

150  Ni  -  227  HP  DIESEL 
GEMERATCR 

1  ea 

35,000 

35,000 

DTESRTi  EUEL 

1,600  gal 
200  hrs 

2,400 

2,400 

OFERATCSt-INCL  IN  BASE  BID 

HDQK  UP 

1,000 

4,000 

5,000 

SUEOUTAL 

1,000 

6,400 

35,000 

42,400 

SAIES  TAX  8.5% 

(MAIXI^IAIS  &  SUPPLIES) 

544 

2,975 

3,519 

SUBTOTAL 

$45,919 

OCMTDIG£2iCY  25% 

11,479 

TOTAL 

$57,398 

TOTAL  (POUNEED) 

$57,500 

INCL.  FRINGES 

HUP  QFGRAITGR  1460  hrs  §  25/hr 

JXCK  HANDS  (2)  600  hrs  6  30/hr 

CREDGE  MASTER  300  hrs  6  45/hr 

POWER  (PG  &  E)  1,200,000  kM/yr  6  .074/)cw 
WEAR  ODGT  HIMPS/PARES  1,000  hrs  6  30/hr 
SAIES  TAX  8.5% 

0GNTIMGE1«CV  10% 


36,500 

36,500 

18,000 

18,000 

13,500 

13,500 

88,800 

88,800 

30,000 

30,000 

2,550 

2,550 

SUBTOTAL 

189,350 

18,935 
TCTAL  208,285 
TOTAL  (ROUNDED)  $210,000 


COST  ESTIMATES 


ALTERNATIVE  7:  MOBILE  JET  PUMPS 


SAHIA  croz  HKRBCR 
MOBTTE  JET-PCMP  S^im 
COST  tSmXKTE* 


Itaa 

JiBs. 

Estimated 

PescriptiGn  CXjantitv 

unit 

unit 

Price 

Estimated 
Post _ 

1. 

Eductor,  Asseaialies  & 
Exbensicns  (2) 

1 

Job 

60,000 

2. 

Funp  &  Qigine  Sets 
(1)  Si^]|>ly  Water 
(1)  Slurxy  Booster 

1 

Job 

180,000 

3. 

Pipe  (Above  Ground-10" 

Plastic) 

2,224 

IF 

45 

100,080 

4. 

Pipe  (In  Amp  House-10" 

Steel) 

200 

IF 

65 

13,000 

5. 

Density  &  Flow  Meters 

1 

Job 

30,000 

6. 

Building  (not  including 

Amp,  A^ing,  Instnaaentation) 

1 

Job 

150,000 

7. 

Overhead,  Bond,  Profit,  etc. 

1 

Job 

428,920 

Sub  Total  (Delahiaze  Bid) 

962,000 

Area  Cost  Factor  (Delaware 
to  California) 

8.04% 

77,345 

Subtotal  (California) 

1,039,345 

Cost  Index  (2/89  to  3/92) 

8.04% 

88,136 

S(±total  (3/92,  California) 

1,127,481 

8. 

Steel  Mats  (for  70-ton  Crane) 

10 

Bach  4,000 

40,000 

Suibtoted. 

1,167,481 

Oontingency 

25% 

291,481 

Total 

1,495,315 

Total  (Rounded) 

1,500,000 

* 


Oasts  based  on  actual  bid  dated  7  FEB,  1989. 
(Sutaiitted  far  Indian  River,  Delaiuare.) 


SAMZA  COJZ  HARBCR 

ANNUAL  QEGRanCN  &  MAINIENANCE  CX36T 
MQBIIE  JET-HUP  SYSTQl 


Item 

1. 

DesnHnhim 

Estimated 

nnanh-t<Y 

unit 

Uhit 

Price 

Titet-iniatwi 

Cost 

Existing  VCHTon  Crane 

Maint.  &  lube  (Actued  Costs) 

2,218 

2. 

Craiie  Operator 
laborers  (2) 

1,000 

2,000 

HTs 

Hrs 

39.69 

23.09 

39,690 

46,180 

3. 

Depreciation  (Accelerated) 

1,000 

Rrs 

23.35 

23,350 

4. 

dost  of  Facilities  Capital 

1,000 

Hrs 

12.67 

12,670 

5. 

Fuel 

1,000 

Hrs 

5.89 

5,890 

Subtotal 

129,998 

Ccxitingency  10% 

13,000 

Total 

142,998 

Totzd 

(Rounded) 

150,000 

Appendix  6 


Real  Estate  Cost  Estimates 


DEPARTMENT  OF  THE  ARMY 

lAM  mANOSCO  OISTIUCT,  CORPS  OP  CMGINCCRS 
att  MAM  STREET 

SAM  FRANCISCO.  CALIFORNIA  SAIOS  -  tSOS 


CESPK-RE-CP  (406-lOf)  20  April  1992 

NEMOBANDUN  FOB  CoaMiidcrt  S«a  Francisco  District  *  ATTH:  CESPN-PE-W  (Ton  Kendall) 

SUBJECT:  Real  Estate  Coat  Eatinate  for  Santa  Cruz  Harbor  Shoaling  Study » 

Monterey  Bay  -  Reconnaiaaance  Level 


1.  Enclosed  is  the  real  estate  coat  eatinate  for  the  subject  reconnaissance 
study  coapleted  by  our  staff  appraiser.  The  cost  estinate  addresses  the  three 
alternatives  requiring  acquisition  of  real  estate:  Alternative  3.  extension  of 
the  dredge  pipeline  for  subsequent  deposition  of  sand  further  eastward  toward 
Black  Point;  alternative  S,  fixed  jet  pusp  sand  by-passing  systes;  and 
alternative  6,  nobile  jet  punp  system. 

2.  For  each  altemativet  a  breakdown  of  coats  are  provided  as  follows: 
a.  Alternative  3.  Extension  of  Dredec  Pipeline^ 

Lands  and  Damages 


Permanent  Easement  6000  sq  ft  6211 « 000 

Contingenciea  52 » 750 

Severance  Damages  21  100 

Subtotal  $284 » 850 

Administrative  Cost 

Non-Pederal  $  20,000 

Federal  10.000 

Subtotal  30,000 

Bounded  Total  $315,000 


b.  Alternative  5.  Fixed  Jet  Pump 


Lands  and  Damages 


Permanent  Basement 

1.58  acres 

$211,000 

Lease 

10,000  sq  ft 

91,000 

Contingenciea 

75,500 

Severance  Damages 

. JOlEM 

Subtotal 

$407,700 

[ministrative  Coats 

Mon-Federal 

$  20,000 

Federal 

iQ»ooo 

Subtotal 

30,000 

Bounded  Total 

$440,000 

CESPK-RE-CP  (405-lOf)  20  April  1992 

SUBJECT:  Real  Estate  Cost  Estisate  for  Santa  Cruz  Harbor  Shoaling  Study, 
Monterey  Bay  -  Reconnaissance  Level 


c.  Alternative  6.  Mobile  Jet 

Lands  and  Danages 

Peraanent  Easeaent 
Contingencies 
Severance  Daaages 

Rounded  Subtotal 

Adainistrative  Costs 

Non-Federal 

Federal 

Subtotal 

Total 


Pump 


3.7  acres  $587,000 
146,750 
58.700 
792,450 
$800,000 


$  20,000 
10,000 
30.000 
$830,000 


3.  We  have  estiaated  the  adainistrative  costs  for  all  three  alternatives  based 
on  one  ownership.  The  non-federal  costs  is  estiaated  at  $20,000  per  ownership 
and  the  federal  cost  at  $10,000  per  ownership.  These  costs  are  based  on 
guesstiaates  froa  other  projects  in  the  crediting  phase  and  includes  all  efforts 
froa  start  of  P.E.D.  through  crediting. 


4.  Point  of  contact  is  Nancy  Mullen,  X6968. 


FOR  THE  COMMANDER: 


End 


MARVIN  D.  FISHER 

Chief,  Real  Estate  Division 


RECONNAISS.’iNCE  LEVEL  COST  ESTIMATE 


OF 


SANTA  CRUZ  HARBOR 
SHOALING  STUDY 


MONTEREY  BAY 

SANTA  CRUZ  COUNTY,  CALIFORNIA 


for 


SAM  FRANCISCO  DISTRICT 
U.  S.  ARMY  CORPS  OF  ENGINEERS 
ENGINEERING  DIVISION 
WATER  RESOURCES 


by 

REAL  ESTATE  DIVISION 
APPRAISAL  BRANCH 
DEPARTMENT  OF  THE  ARMY 
SACRAMENTO  DISTRICT,  CORPS  OF  ENGINEERS 
SACRAMENTO,  CALIFORNIA 


MARCH  1992 


DEPARTMENT  OF  THE  ARMY 
SACRAMENTO  DISTRICT,  CORPS  OF  ENSINEERS 


1.  PROJECT:  SJint*  Cruz  Harbor  Shoaling  study  ■ 

2.  PROPERTY  APPRAISED:  Reconnaissance  Level 

Santa  Cruz  Harbor  Shoaling 
Santa  Cruz  County,  California 

3.  APPRAISER:  Brian  Kirchner 

4.  PROPERTY  INTEREST:  Non  Standard  Access  and  Storage  Permanent  Sasam 

Temporary  Work  Area  Easement 

5.  DATE  OF  VALUE:  26  March  19'?1 

6.  DATE  OF  REPORT:  31  March  1992 

a.  SCOPE  OF  REVIEW:  This  is  a  desk  reviSM  but,  the  reviewer 

is  familiar  with  subject's  general  area. 

9,  REVIEW  COMMENTS: 

The  overall  appearance  and  arrangement  of  the  written  report 
is  done  in  a  professional  manner.  All  areas  necessary  to  support 
Mr.  Kirchner’s  valuation  have  been  adeouately  covered. 

The  Market  Data  Approach  was  used  for  the  basis  of  valuation. 

The  appraiser  supported  his  concluSi.on3  by  investigating  and 
analyzing  market  data  using  numerous  sale  transactions.  The 
appraiser's  explanation  of  his  conclusions  are  rational  and  clear 
and  the  treatment  of  the  data  is  considered  reasonable . 

The  overall  conclusions  are  reasonable:  I  concur  in  and 
approve  the  total  real  estate  value  as  follows: 

Extension  of  Dredge  Pipeline  1  285,000 

Fixed  Jet  Pump  410.000 

Mobile  Jet  Pump  800.000 

10.  REVIEWER  CERTIFICATION 

I  certify  that  I  have  no  oast,  present  or  intended  future 
interest  in  the  subject  property  or  area.  _ 


DATE:  9  April  1992 

TED  MARTIN 

District  Reviewing  Appraiser 


DEPARTMENT  OF  THE  ARMY 


SACRAMENTO  DISTRICT,  CORPS  OF  ENGINEERS 
SACRAMENTO,  CALIFORNIA 


RECONNAISSANCE  COST  ESTIMATE 


SANTA  CRUZ  HARBOR  SHOALING  STUDY 


1.  AUTHORITY 

This  report  is  prepared  in  response  to  Military  Interdepartmental 
Purchase  Request  No.  E86  92  3011  United  States  Army  Corps  of 
Engineers  San  Francisco  District,  Engineering  Division,  Water 
Resources  Branch  dated  17  March  1992. 


2.  PURPOSE 

Possible  alternatives  to  reduce  shoaling,  minimize  dredging 
operations  and  optimize  placement  of  sand  at  the  entrance  of  Santa 
Cruz  Harbor  have  been  formulated  to  keep  the  channel  open  for  safe 
navigation.  In  order  to  implement  an  alternative,  temporary  work, 
staging,  and  storage  areas  will  be  necessary  at  the  harbor.  This 
cost  estimate  outlines  the  cost  of  utilizing  these  areas. 


3.  FUNCTION 

The  value  estimates  developed  in  this  reconnaissance  level  cost 
estimate  report  will  be  used  to  indicate  the  cost  of  acquiring 
seasonal  storage  areas  and  construction  staging  areas  for  the 
various  alternatives. 


4.  DATE  OF  VALUE 

The  date  of  value  is  26-March-1992. 


2 


5. 


ASSUMPTIONS  AND  LIMITING  CONDITIONS 


This  report  and  the  value  estimates  it  contains  are  expressly 
subject  to  the  following: 


A.  No  responsibility  is  assumed  for  matters  which  are  legal  in 
nature . 

B.  The  information  and  the  data  secured  by  the  appraiser, 
verbal  and  written,  is  considered  to  be  from  reliable 
sources;  however,  no  guarantee  is  made  as  to  its  absolute 
accuracy. 

C.  If  any  of  the  valuation  estimates  developed  in  this  report 
are  used  in  another  report  or  document,  this  report  should 
be  cited  as  the  source  by  footnote. 

D.  Maps  and  other  illustrations  used  herein  are  for  illustration 
and  are  provided  only  to  assist  the  reader  in  visualizing 
the  property.  They  are  believed  to  be  reliable  and  indicative 
of  the  property  appraised  but  are  not  represented  as  legal 
surveys,  nor  for  legal  reference. 

E.  Any  adjustment,  revision  or  change  in  the  application  of 
data  or  values  as  they  appear  in  this  report  will  invalidate 
same,  unless  approved  by  the  Real  Estate  Division,  Appraisal 
Branch. 

F.  This  appraisal  is  based  on  data  available  at  the  time  of  the 
valuation,  and  no  conditions  exist  that  were  not  discoverable 
through  a  normal,  diligent  investigation.  If  additional 
information  is  received  at  a  later  date,  that  information 
could  affect  the  valuation  estimate. 

G.  Possession  of  this  report  or  a  copy  of  this  report  does  not 
carry  with  it  the  right  to  publication  or  reproduction 
without  the  written  consent  of  the  Real  Estate  Division, 
Appraisal  Branch. 

H.  Where  physical  construction  of  the  project  requires  it, 
provisions  will  have  to  be  made  for  the  relocation  of 
utilities,  roads,  and  railroad  lines. 

I.  The  values  estimated  in  this  report  are  based  on  the 
asstamption  that  title  is  clear  and  marketable,"  free  of  liens 
such  as  mortgages,  deeds  of  trust,  and  judgments.  Title  will 
be  taken  subject  to  existing  public  easements  and  assessment 
bonds.  The  property  appraised  value  is  based  on  the  property 
being  under  prudent  and  responsible  ownership  and  management. 
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6.  SPECIAL  FEATURES 


This  cost  estimate  did  not  include  any  supplemental  value  for 
subsurface  mineral  deposits  and/or  rights.  The  physical  inspection 
of  the  sites  did  not  discover  any  mineral  rights  such  as  oil  or  gas 
or  timber  that  would  affect  the  cost  estimate  in  the  project  area. 
If  such  conditions  were  later  discovered  or  disclosed  the  cost 
estimate  could,  be  adjusted  contingent  upon  verification  and/or 
correction  by  a  qualified  expert - 


7.  SITE  INSPECTION  DATES 

The  proposed  temporary  work,  staging  and  storage  areas  for  the 
various  alternatives  at  Santa  Cruz  Harbor  were  inspected  with  the 
harbor  master  Steve  Scheilblauer  on  March  26,  1992. 


8.  GENERAL  PROJECT  AND  AREA  DESCRIPTION 

Santa.  Cruz  Harbor  is  situated  in  Santa  Cruz  County  California  and 
is  located  approximately  65  miles  south  of  San  Francisco.  The 
harbor  is  situated  at  the  northern  end  of  Monterey  Bay,  between 
Point  Santa  Cruz  and  Soquel  Point.  The  harbor  is  a  small  craft 
harbor  located  near  the  eastern  city  limits  of  Santa  Cruz. 

The  climate  of  the  Monterey  Bay  area  is  considered  to  be  coastal 
Mediterranean.  The  moderate  maritime  climate  has  a  general  pattern 
of  wet  winters  and  relatively  dry  summers.  Relatively  stable  water 
temperatures  combined  with  the  upwelling  and  nutrient  mixing  from 
the  Monterey  Canyon  make  the  ocean  highly  productive.  The  area 
supports  a  wide  variety  of  marine  and  terrestrial  life. 

Santa  Cruz  Harbor  opens  into  Monterey  Bay  and  is  the  former  site  of 
Woods  Lagoon.  The  channel  into  the  harbor  is  flanked  on  each  side 
by  rtabble  mound  jetties.  The  east  jetty  is  850  feet  long  and  the 
west  jetty  is  1,125  feet  in  length.  The  Santa  Cruz  Harbor  entrance 
was  designed  by  the  U.S.  Army  Corps  of  Engineers  beginning  in  1962 
and  was  completed  in  1963. 

The  beach  west  of  the  jetties  created  a  large  sand  trap  of  annual 
downcoast  sand  transport.  As  the  sand  trap  filled,  maintenance 
requirements  began  to  increase  and  harbor  closures  became  frequent 
due  to  sand  entering  and  clogging  the  harbor  entrance.  Maintaining 
the  harbor  entrance  became  a  challenge  to  the  Federal  Government 
and  the  local  interests  at  the  Santa  Cruz  Port  District.  Clearing 
of  the  harbor  entrance  has  been  carried  out  by  dredging  operations. 
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Regional  Location  Map 


Location  Map 


mm 


8. 


GENERAL  PROJECT  AND  AREA  DESCRIPTION  CONTINUED 


Several  dredging  setups  were  used  before  an  adequate  dredger  was 
acquired.  In  spite  of  the  intensive  dredger  maintenance  program, 
the  combined  effects  of  storm  waves  and  high  sand  transport  can 
make  the  harbor  unnavigable  for  a  portion  of  the  winter.  These 
processes  contribute  to  the  accretion  of  sand  into  a  bar  at  the  tip 
of  the  west  jetty.  This  bar  causes  waves  to  break  across  the 
harbor  entrance  and  surge  problems  occasionally  plague  the  back  of 
the  harbor . 

Long  term  alternatives  to  solving  the  shoaling  problem  and  reduce 
the  intensive  dredging  operations  a»d  have  been  under  intensive 
review  and  study.  The  objectives  are  to  eliminate  harbor  use 
delays  for  commercial  fishermen  and  recreational  boaters,  reduce 
the  annual  dredging  cost  which  maintains  the  channel,  and  make  the 
harbor  entrance  safe  for  navigation. 


The  six  alternatives  which  been  studied  are: 

1.  No  Action 

2.  East  Jetty  Sealing 

3.  Extended  Discharge  Pipeline 

4 .  Sand  trap 

5.  Fixed  Jet  Pump  System 

6.  Mobile  Jet  Pump  System 


The  alternatives  that  have  real  estate  requirements  are 

3.  Extension  of  the  dredge  pipeline  for  subsequent  deposition 
of  sand  further  eastward  toward  Black  Point 

5.  Fixed  Jet-Pump  sand  bypassing  system 

6.  Mobile  Jet  Pump  System  working  along  the  west  jetty 
bypassing  sand  to  the  east  beach. 
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9. 


VALUATION 


HIGHEST  AND  BEST  USE:  The  use,  from  reasonably  probable  and  legal 
use  of  vacant  land  or  an  improved  property,  which  is  physically 
possible,  appropriately  supported,  financially  feasible,  and 
results  in  the  highest  value. 

The  storage,  work  and  staging  areas  needed  to  implement  the 
alternatives  consist  of  sites  located  at  the  Santa  Cruz  Harbor 
property.  The  highest  and  best  use  of  these  sites  are  uses 
commonly  associated  with  a  commercial  boat  harbor  facility.  The 
highest  and  best  use  of  these  sites  varies  from  parking  and  storage 
areas  wit.'"  potential  to  commercial  development.  Portions  of  the 
harbor  would  not  be  sold  separately  as  the  City  of  Santa  Cruz 
Harbor  operates  as  a  single  entity.  The  portions  we  would  utilize 
on  a  temporary  basis  have  been  valued  on  a  lease  basis.  The 
permanent  easement  areas  are  considered  tantamount  to  fee  since  the 
easement  would  be  in  perpetuity. 


ESTATES  APPRAISED 

The  type  of  easement  needed  for  the  plastic  pipe  storage  for  the 
dredge  pipeline  extension  alternative  will  be  a  permanent  access 
easement  with  rights  for  egress  and  ingress  for  the  sites. 

The  type  of  easement  needed  for  the  fixed  jet  pump  alternative  will 
be  a  temporary  work  area  easement  for  the  staging  areas,  and  the 
equipment  walking  area  will  be  a  non-standard  permanent  access 
easement  with  rights  for  egress  and  ingress  to  the  walking  area 
along  the  west  jetty. 

The  type  of  easement  needed  for  the  mobile  jet  pump  alternative  is 
considered  to  be  a  non-standard  permanent  access  easement  with 
rights  for  egress  and  ingress  to  the  walking  area  along  the  west 
jetty.  The  estates  needed  for  the  crane  storage  areas  will  be 
permanent  access  easement  with  rights  for  egress  and  ingress  for 
the  sites. 
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COMPARABLE  SALES  DATA 


The  project  area  property  site  values  are  based  on  a  search  and 
analysis  of  vacant  commercial  property  sales.  Additional 
information  and  sales  data  was  also  arrived  from  various 
knowledgeable  sources  in  the  regional  real  estate  market. 

Commercial  comparable  sales  activity  ranged  from  a  low  of  $25  per 
square  foot  to  a  high  of  $95  per  square  foot.  The  typical  range 
per  square  foot  was  from  $50  to  $75. 

The  lease  data  used  for  the  temporary  staging  area  was  arrived  from 
information  from  several  ground  leases  at  the  harbor  and  the  data 
was  furnished  by  Santa  Cruz  Harbor. 


10.  CONTINGENCY 

The  contingency  factor  used  in  this  report  was  based  on  (1)  the 
level  of  the  report,  (2)  time  constraints,  (3)  minor  project  design 
changes,  and  (4)  market  data  availability.  The  severance  damage 
allowance  has  been  listed  separately  in  the  cost  estimate  section. 


11.  CONTAMINATION  AND  TOXIC  CONCERNS 

Any  hazardous,  toxic  and  radiological  wastes  (HTRW)  sites  located 
in  the  study  area  could  require  special  design  or  construction 
considerations  for  the  proposed  staging,  temporary  work  and  storage 
areas.  Federal  and  State  lists  are  available  for  review  and  may  be 
helpful  in  determination  of  the  extent  of  known  HTRW  identified 
sites  located  in  the  study  area.  However,  the  lists  are  of  limited 
use  for  sites  which  have  not  been  identified.  The  Santa  Cruz 
Harbor  operates  in  an  environmentally  sensitive  area,  and  it 
appears  the  city  adheres  to  sound  and  stringent  policies. 

The  project  area  has  been  visually  inspected  and  there  appeared  to 
be  no  apparent  hazardous  or  toxic  substances.  However,  the 
appraiser  is  not  qualified  to  detect  hazardous  or  toxic  substances, 
nor  qualified  to  determine  the  effect,  if  any,  of  unknown  or  known 
substances.  The  cost  estimate  is  based  on  the  project  area  being 
free  of  hazardous  waste  contamination,  and  should  an  assessment 
indicate  an  adverse  condition  does  exist  the  conclusions  of  this 
report  may  need  revision. 
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12.  COST  ESTIMATE 


The  following  addresses  the  reconnaissance  level  cost  estimates 
separated  by  the  alternatives  with  real  estate  needs. 


EXTENSION  OF  DREDGE  PIPELINE 

Lengthening  the  dredge  pipe  and  the  subsequent  deposition  of  sand 
further  eastward  toward  Black  Point-  may  prevent  sand  redeposition 
in  the  harbor  by  waves  approaching  from  the  south  and  southeast. 


Purpose 

Time 

Needed 

Area 

Square 

Feet 

Price 

per 

sq.  ft. 

Estate  to 
be 

Acquired 

Estimated 

Cost 

Plastic  Pipe 
Storage 

Summer 

6000 

$35.00 

Permanent 

Easement 

$210,000 

Plastic  Pipe 
Storage 

Winter 

6000 

NOMINAL 

Permanent 

Easement 

$1,000 

Summer  plastic  pipe  storage  would  be  located  in  the  upper  harbor. 
The  plastic  pipe  would  be  stored  along  the  visitor  parking  area  and 
hillside  edge.  Presently  this  narrow  area  is  being  utilized  for 
rainfall  runoff  drainage,  and  could  potentially  be  developed  to 
stackable  mini-storage  and  or  extension  of  existing  parking  lot. 

The  winter  storage  of  plastic  pipe  would  be  situated  on  Twin  Lakes 
State  Beach.  Winter  time  use  of  the  public  beach  is  limited.  This 
area  is  considered  to  be  of  nominal  value  as  the  beach  is 
considered  to  be  public  domain.  A  nominal  value  of  $1,000  has  been 
assigned  to  this  area.  Building  of  structures  or  significant 
alteration  of  the  beach  is  not  permitted  due  to  local,  state,  and 
federal  government  and  coastal  commission  regulations  and 
restrictions.  The  beach  is  reserved  to  public  use  for  recreational 
activities  such  as  walking,  swimming  at  the  ocean,  surfing, 
shellfishing,  etc... 

The  location  of  these  storage  areas  are  illustrated  on  the 
following  as  exhibit  A. 
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PHOTOGRAPHS  for  Extension  of  Dredge  Pipeline 


East  Beach  looking  east  which  shows  the  existing 
dredge  discharge  pipeline. 


East  Beach  looking  southeast  shewing  the  approximate 
location  of  the  winter  plastic  pipe  storage  area. 


PHOTOGRAPHS  for  Extension  of  Dredge  Pipeline 


Summer  plastic  pipe  storage  located  in  the  upper  harbor 
on  the  eastern  side.  Pipe  storage  would  be  placed 
between  the  parking  curb  and  the  hillside. 


12.  COST  ESTIMATE  CONTINUED 


FIXED  JET  PUMP 

Deposition  of  sand  in  the  harbor  entrance  would  be  alleviated  by 
placing  a  sand  passage  device  in  the  channel.  The  sand  would  be 
pumped  on  the  beach  eastward  in  a  fashion  similar  to  the  existing 
dredge  operation.  This  all-weather  option  would  ease  the  burden  on 
the  dredge  and  permit  faster  clearing  of  the  harbor  after  storms. 
This  option  entails  the  placement  of  a  second  pipe  parallel  to  the 
dredge  pipe  currently  in  use.  A  permanent  building  to  house  the 
pump  on  the  west  jetty,  and  some  accessory  structures  for  piping 
and  wiring  will  need  to  be  constructed. 


Purpose 

Tima 

Needed 

Area 

Square 

Feet 

Rate  Per 
Sq.  Ft. 

Period 

Cost 

Staging  Area  A 

Once 

5,000 

$3. 00/mo 

6  mos 

$90,000 

Staging  Area  B 

Once 

5,000 

Nominal 

6  mos 

$1,000 

Plastic  Pipe 
Storage 

Summer 

6,000 

$35.00 

Permanent 

Easement 

$210,000 

Equip.  Walking 
Area 

Year 

Round 

63,000 

Nominal 

Permanent 

$1,000 

Only  one  of  the  staging  areas,  A  or  B,  will  be  utilized  and  not 
both  A  and  B.  The  two  sites  were  selected  for  possible  use  for  a 
construction  staging  area  for  a  one  time  need.  Staging  area  A  is 
located  along  a  residential  area  adjacent  to  the  harbor.  Staging 
area  B  is  located  on  the  beach.  The  above  table  lists  the  rate  for 
each  site  and  no  determination  was  made  as  to  which  site  offers  the 
best  use  as  a  staging  area. 

Summer  plastic  pipe  storage  would  be  located  in  the  upper  harbor. 
The  plastic  pipe  would  be  stored  along  the  visitor  parking  area  and 
hillside  edge.  Presently  this  narrow  area  is  being  utilized  for 
rainfall  runoff  drainage,  and  could  potentially  be  developed  to 
stackable  mini-storage  and  or  extension  of  existing  parking  lot. 

The  equipment  walking  area  would  be  situated  along  the  existing 
west  jetty.  This  area  is  considered  to  be  of  nominal  value  since 
it  is  utilized  by  the  public  for  recreational  activities  similar  to 
the  Twin  Lakes  Beach  area  mentioned  in  the  extension  of  the  dredge 
pipeline  scenario. 

These  locations  are  illustrated  on  the  following  as  exhibit  B. 


14 


— -  . - ...  . . . .  . ■„  -■  ■  i.- .... 


PHOTOGRAPHS  for  Fixed  Jet  Pump  System 


Approximate  location  of  staging  Area  A  looking  north.  Located  in 
the  lower  harbor  in  an  open  area  next  to  residential  properties  to 
the  west  and  harbor  parking  lot  to  the  east. 


Additional  photo  of  approximate  location  of  staging  area  A  showing 
the  adjacent  harbor  parking  lot. 


PHOTOGRAPHS  for  Fixed  Jet  Pump  System 


View  along  west  side  of  west  jetty  looking  north  towards  Santa 
Cruz.  NOTE  how  sand  has  accumulated  along  the  jetty. 


12.  COST  ESTIMATE  CONTINUED 

MOBILE  JET  PUMP 

This  alternative  attempts  to  bypass  sand  to  the  east  beach  before 
it  can  accumulate  in  the  harbor.  The  structures,  piping  and  wiring 
for  this  alternative  are  similar  to  those  of  the  fixed  jet  pump. 
In  this  scenario,  the  nozzle  will  be  deployed  in  the  intertidal 
zone  on  Seabright  Beach.  This  system  would  use  a  jet  pump  and  a 
135  ton  crawler  crane  to  mine  sand  off  the  west  beach  and  pump  it 
to  the  east  beach.  The  crawler  crane  would  be  used  to  place  the 
jet  pump  in  approved  areas  well  suited  for  mining.  The  intent  of 
the  system  is  to  create  storage  areas  for  sand  on  the  west  beach 
before  it  travels  eastward  into  the  harbor  entrance. 


Purpose 

Time 

Needed 

Area 

Square 

Feet 

Price 

per 

Sq.  Ft. 

Estate  to 
be 

acquired 

Estimated 

Cost 

Crane  Storage 

Summer 

5,000 

$75.00 

Permanent 

Easement 

$375,000 

Crane  Storage 

Winter 

5,  000 

Nominal 

Permanent 

Easement 

$1, 000 

Plastic  Pipe 
Storage 

Summer 

6,000 

$35.00 

Permanent 

Easement 

$210, 000 

Equip . 

Walking  Area 

Year 

Round 

63,000 

Nominal 

Permanent 

Easement 

$1,000 

Mining  Area* 

80, 000 

N  /  A 

The  summer  crane  storage  area  is  the  existing  dredging  operations 
year  round  dredge  yard  which  contains  approximately  30,000+/- 
square  feet.  It  is  recognized  that  the  crane  storage  would  not 
require  a  total  of  30,000  square  feet  and  the  actual  space 
requirement  would  be  related  to  the  winter  space  requirement  of 
5,000  +/-  square  feet.  Therefore  for  the  purposes  of  this  analysis 
5,000  +/-  square  feet  has  been  used  as  a  basis  for  the  amount  of 
square  feet  needed  to  store  the  crane  in  the  summer. 

Summer  plastic  pipe  storage  would  be  located  in  the  upper  harbor. 
The  plastic  pipe  would  be  stored  along  the  visitor  parking  area  and 
hillside  edge.  Presently  this  narrow  area  is  being  utilized  for 
rainfall  runoff  drainage,  and  could  potentially  be  developed  to 
stackable  mini-storage  and  or  extension  of  existing  parking. 

*The  mining  area  is  located  west  of  the  west  jetty  in  the  Pacific 
Ocean  and  due  to  this  location  there  is  no  value  of  this  area  due 
to  navigational  servitude  waters. 

These  locations  are  illustrated  on  the  following  as  exhibit  C. 
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PHOTOGRAPHS  for  Mobile  Jet  Pump  System 


Photo  showing  the  location  of  the  existing  dredger  operations 
dredge  yard.  This  area  is  proposed  location  for  summer  crane 
storage  of  5,000  square  feet. 


The  winter  crane  storage  photo  is  located  above  as  staging  area  B 
for  the  fixed  jet  pump. 

Refer  to  photograph  under  extension  of  dredge  pipeline  for  view  of 
summer  plastic  pipe  storage  area  located  in  the  upper  harbor. 

The  equipment  walking  are  is  shown  in  the  photo  for  the  fixed  jet 
pump  system,  and  is  the  vxew  of  the  west  side  of  the  west  jetty. 

The  mining  area  was  not  photographed  as  it  is  in  the  Pacific  Ocean. 


COST  ESTIMATE  SUMMATION 


EXTENSION  OF  DREDGE  PIPELINE 


Land 

Summer  Plastic  Pipe  Storage  Estimated  value 
Winter  Plastic  Pipe  Storage  Estimated  Cost 

Improvements 

There  are  no  improvements  that  will  be 
affected  by  the  permanent  easements. 

Contingencies  25%  of  land  and  improvements 

Severance  Damages 

Relocation  Costs  (?L  91-646) 

There  are  no  residences  or  businesses 
located  on  the  proposed  permanent 
easement  sites. 


$210,000 
$  1,000 


$  52,750 
$  21,100 


Total  estimated  cost  for 
dredge  pipeline  extension 

Rounded  to 


$285,000 


FIXED  JET  PUMP 


Land 

Staging  Area  A  Estd  one  time  lease  value 
Staging  Area  B  Estd  one  time  lease  cost 
Summer  Plastic  Pipe  Storage  Estimated  Value 
Equipment  Walking  Area  Estimated  Cost 

Improvements 

No  improvements  will  be  affected 
by  the  one  permanent  easement  for  the 
walking  area  or  either  staging  areas. 

Contingencies  25%  of  land  and  improvements 

Severance  Damages 

Relocation  Costs  {PL  91-646) 

There  are  no  residences  or  businesses 
located  on  the  proposed  staging  sites 
or  walking  area. 

Total  estimated  cost  for 
fixed  jet  pump  system 


$  90,000 
$  1,000 
$210,000 
$  1,000 


$  75,500 
$  30,200 


Rounded  to 


$410,000 
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MOBILE  JET  POMP 


Land 

Summer  Crane  Storage  Estimated  Value  $375,000 

Winter  Crane  Storage  Estimated  Value  $  1,000 

Summer  Plastic  Pipe  Storage  Estimated  Value  $210,000 
Equipment  Walking  Area  Estimated  Value  $  1,000 

Improvements  $  0 

No  improvements  will  be  affected  by 
the  permanent  storage  easements  or 
the  equipment  walking  area. 

Contingencies  25%  of  land  and  improvements  $146,750 


Severance  Damages  $  58,700 

Relocation  Costs  (PL  91-646)  $  0 

There  are  no  residences  or  businesses 
located  on  the  proposed  permanent  easement 
sites  or  equipment  walking  area. 

Subtotal  estimated  cost  for 

mobile  jet  pump  system  $792 , 450 


Rounded  to 


$800,000 
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13.  CERTIFICATION 


I  hereby  certify  that  the  statements  of  fact  upon  which  the 
opinions  herein  are  based  are  true  and  correct  and  the  cost 
estimates  as  developed  for  the  temporary  work,  storage  and  staging 
areas  represent  to  the  best  of  my  knowledge  and  belief,  my  unbiased 
opinion  and  judgement,  subject  to  the  assumptions  and  limiting 
conditions  stated  in  the  report. 

Employment  in  and  compensation  for  making  this  cost  estimate  is  in 
no  way  contingent  upon  the  values  reported,  and  I  certify  that  I 
have  no  interest,  either  present  or  contemplated,  in  the  Santa  Cruz 
Harbor  property.  I  have  no  personal  interest  or  bias  with  respect 
to  the  subject  matter  of  the  cost  estimate  report  or  the  parties 
involved. 


Dated:  31-March-92 


Brian  Kirchner 
Appraiser 


EXHIBITS 


